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DMA I/O 



Gett i ng Start e d 



This section explains how to get started using your 29B programmer. Included here are complete 
procedures for powering up and for programming a device from the programmer's keyboard. For 
details on operating the programmer using a terminal or computer, see the remote control section. 

This section includes the following information: 

□ Verifying/Checking the Operating Voltage and Line Fuse 

□ Installing a Programming Module/Pak 

□ Fbwering up the Programmer 
n Sample Programming Session 

Power Connection 

Before applying power to your programmer, make sure that the operating voltage is correct, that the 
line fuse is intact, and that the unit is properly grounded. When you have checked that the above 
are in order, proceed to the next subsection, Pak installation. 

Verifying/Changing the Operating Voltage 

The factory has selected the proper voltage according to your specification. A voltage reading is 
visible through a window in the door that covers the voltage selector wheel, located on the back 
panel, as shown in the figure. This voltage should be the same as the line voltage on which the 
machine will operate. If the voltage that appears in the window is incorrect, change the operating 
voltage according to the following procedure. 

CAUTION 



This instrument may be damaged if operated with the wrong line voltage. 



V. 
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The procedures to verify and or change the operating voltage are described here and illustrated in 
the figure. 



1. Disconnect the power cord. 

2. Gently pry open the door that covers the 
voltage wheel selector with a flat-blade 
screwdriver. 




3. Pull the voltage wheel selector out of its slot. 

4. Rotate the selector until the correct 
operating voltage points toward you. 

5. Insert the selector back into its slot. 

NOTE 
If you wish to access the line fuse at 
this point proceed to step 2 in the 
next procedure. 




VOLTAGE READING 



6. Snap the door closed. 

7. The correct voltage reading will now 
appear in the window. 
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Verifying/Replacing the Line Fuse 

The line fuse is located behind the same door that covers the voltage wheel selector. Perform the 
following procedure to verify that the line fuse is correct and intact. In the event that the fuse is 
biown, replace it with one of the correct size Procedure steps are illustrated in the figure. 

1. Gently pry open the door that covers the 
fuse holder using a flat-blade screwdriver. 



NOTE 
There are two fuse receptacles; only 
the one on the bottom is connected 
to the programmer's circuitry. The top 
receptacle is a spare fuse tray. See 
the next subsection for more 
information on this spare tray. 

2, Pull the bottom fuse holder out of its slot. 

3. Check to determine whether the fuse is 
intact. If it is intact, proceed to step 4. If it is 
blown, install a new fuse. See table for line 
fuse ratings. 



?^SS 




CAUTION 



For continued protection against the possibility of fire, replace only with a fuse of 
specified voltage, current and type ratings. 



Operating 




Line Fuse Rating 




Data I/O 


Voltage 


Cur refit 


Voitage 


iype 


Pari Number 


100 


2.5A 


250V 


Slow-blow* 


416-1240 


120 


2.5A 


250V 


Slow-blow* 


416-1240 


220 


1.0A 


250V 


Slow-blow* * 


416-1571 


240 


1.0A 


250V 


Slow-blow* * 


416-1571 



Littlefuse type "313," Bussman type "MDA." 
* Littlefuse type "218," Bussman type "GDC," Schurter type "001-2504; 
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Insert the fuse holder into its slot so that the 
arrow on the fuse holder points in the same 
direction as the arrows on the door. 
Snap the door closed. 




I 



Spare Line Fuse Tray 

All 29B programmers are equipped with two line fuse trays (see the previous figure). The white fuse 
tray accepts 1/4 x 1 1/4 inch fuses; the black tray accepts 5 x 20 millimeter fuses, commonly 
available in Europe. Only the bottom fuse receptacle is connected to the programmer's circuitry. 

Grounding the Unit 

The 29B is shipped with a three-wire power cable. This cable connects the chassis of the unit to the 
earth ground when the cable is connected to a three-wire (grounded) receptacle. 

WARNING 



Continuity of the grounding circuit is vital for the safe operation of the unit. Never operate 
this equipment with the grounding conductor disconnected. 
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Pak Installation 

Any of the Data I/O programming Paks may be installed and removed with the programmer's power 
on; this feature allows you to retain data in the 29B RAM when changing programming Paks. if the 
programmer power is turned on before a Pak is installed, you will hear a "beep" until the Pak is 
properly installed. 



CAUTION 



FLANGE 



Voltage transients can cause device 
damage. Be sure that all sockets are 
empty when switching power on or 
off or installing or removing the Pak. 

To install a Pak into the 29B, refer to the figure 
and follow this installation procedure. 

1 Slide the Pak into the opening in the 
programmer. 

2. Tilt the Pak up and gently push it back to 
hook its flange over the top back edge of 
the programmer opening. 

3. Lower the Pak into position as shown in the 
figure. 

CAUTION 

Be careful when inserting the Pak. If 
the connector at the bottom of the 
Pak (see figure) has bent contact 
pin(s), forcing the Pak could break 
the pin(s) or damage the connector. 

4. Press down gently on the front edge of the 
Pak to ensure a good connection 
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Powering Up 



The first step in getting started is powering up your 29B programmer. Use the following procedure. 
1 Check to make sure the Pak's sockets are empty. If a device is in a socket, remove it. 

2. Check to be sure the voltage selector is in the proper position. Plug the AC power cord into the 
rear of the programmer and into a power receptacle. 

3. Press the power switch at the back of the programmer to the "ON" position (see figure). 



PROGRAMMER 
BACK PANEL 




POWER SWITCH 



POWER CORD CONNECTOR 



When the programmer is powered up, it'automatically performs the self-test routine, which initializes 
the programmer's hardware and checks the scratch RAM, firmware and data RAM. While the self-test 
is being performed, the programmer will display 

SELF-TEST B 

The symbol at the right-most digit of the display is the "action symbol," which "rotates" when the 
programmer is performing an operation. 

When the self-test has been successfully completed, the programmer will display 

SYSTEM 29B VON 

"N" in the above display represents the 29B's firmware version. For example, "V02" would denote 
version two firmware. This number is useful when contacting Data I/O Support Personnel. 

If an error message is displayed, check the error codes section of this manual. 
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The following steps describe how you would program a 2764 part using a master device (a part that 
has been previously programmed and is used as a "master" to program other parts). This procedure 
assumes that the programming data has already been created (using a development system) and 
transferred to the master device. For more details on device programming, see the programming 
section of this manual. 

1 Plug power cord into the programmer and into a power receptacle. 

2. Make sure all the device sockets are empty. 

3. Power-up the programmer. 



4. Press copy device 



RAM 




START 



to prepare the programmer to transfer the master device data to the programmer's data RAM. 
The programmer will display 



FAM A 

Press 



00 PIN 00 



7 9 3 3 



the family/pinout code for the 2764 part. The programmer will then display 



FAM 79 PIN A 33 

Lift up the lever on the socket that 
has an illuminaterd LED below it (see 
figure). Line up pin 1 of the device 
so that it is nearest the lever and 
set the device into the socket. Press 
down on the lever to lock the 
aevice in piace, 

Note 
Orient LCC devices according to the 
drawing to the left of the LCC socket, 



PIN 1 



SOCKET LEVER 
LOCKED 




SOCKET 

LEVER 

UNLOCKED 
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Press 



The programmer will display 



LOADING DEVICE B 
LOAD DONE XXXX 



NOTE 



"XXXX" is the sumcheck of the device. See step 11 for more information. 

8. Lift up the socket lever and remove the master device from the socket. The master device data is 
now transferred to RAM. The next part of the procedure transfers that data to the blank device. 



Press 



COPY 




RAM 




DEVICE 




START 



to prepare the programmer to transfer the data to the blank 



device. The programmer will display 
FAM 79 PIN A 33 

10. Line up pin 1 of the blank device so that it is nearest the lever and set the device into the socket. 
Press down on the lever to lock the device in place. 



11 Press 



The programmer will display 



TEST DEVICE B 

PROGRAM DEVICE B 
VERIFY DEVICE B 
PRG DONE 01 XXXX 



NOTE 



"XXXX" in the above display represents the device's sumcheck; the hexadecimal sum of all 
the bytes in the device. The number displayed should match the sumcheck displayed 
during step 7 of this procedure. "PRG DONE Ol" means that 1 device has been 
programmed. 

12. Lift up the socket lever and remove the device from the socket. The device is now programmed. 

13. To program another device simply place it in the socket and press START. 
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This section describes how to program, edit and verify data using the 29B programmer. Included in 
this part of the manual is the following information: 

□ GENERAL OPERATIONAL NOTES— Explains common symbols and messages encountered during 
programming operations. Read this subsection first to familiarize yourself with the displays. 

□ PROGRAMMING— Describes Copy operations, which transfer programming data from a source to 
the 29B's RAM and then to either the blank device to be programmed or the serial port. 

□ EDIT OPERATIONS— Explains use of the editing function, which lets you access and change 
programming data residing in the 29B's RAM, before that data is programmed into a device. You 
may edit RAM data in three number bases: hexadecimal, octal or binary. 

□ VERIFY OPERATIONS— Describes how to verify data in two locations; for example, between a 
programmed device and the data in RAM. A Verify checks that the information in both locations 
is the same, thereby verifying the integrity of the data transfer. 

Overview 

Prior to programming a device, you must first load (also referred to as copy or transfer) the 
programmer's RAM with data to be programmed into a particular device. This data may be 
transferred to RAM from either the serial port, a "master" (previously programmed) device or may be 
keyed in by hand. You can then transfer that data to the socketed device. 

After you transfer the data to the programmer's RAM, you may make any needed corrections by 
using the EDIT function. You may edit RAM data in any of three number bases: octal, hexadecimal or 
binary. After data has been transferred, you may check that the data was transferred correctly by 
uslno the v©r»fy ooe^atfon A Ve r ifv co rn oa r es *h© da^a f n *he *wo Jocotic^s *o make sure the*' "^^+'^*^ 

Besides the Program, Edit and Verify operations described above, this section includes some general 
operating notes, which follow. 
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General Operational Notes 

The following displays and notes are common to nearly all the Program/Verify procedures for the 29B. 

The Action Symbol 

A special character is displayed by Data I/O programmers while an operation is being executed. This 
character is called an action symbol, and appears in the right-most character position of the display. 
For example during power up the programmer automatically performs a self-test routine. While this 
test is being executed, the programmer will display 

SELF TEST B 

The "hand" of the action symbol rotates several times while an operation is taking place, to indicate 
that the programmer is executing the operation. 



Aborting an Operation 

Most operations (except for a few special select functions) may be aborted by pressing one of the 
four mode keys (COPY, VERIFY, SELECT or EDIT). If an operation is in progress when one of these keys is 
pressed, the programmer will momentarily display an abort message. The programmer will then 
assume and display the mode selected. For example, if you abort an operation by pressing the 
SELECT key, the programmer will display 

FUNCTION ABORT 

and then 



SELECT CODE 



A 



Programming By-16 (16 bit) Devices 

When the programmer is doing operations using normal 4- or 8-bit devices, the 29B's RAM is 
configured to 128K x 8. For by-16 devices, the programmer's RAM is reconfigured to 64K x 16. Because 
word rather than byte addresses are used in this mode, only addresses 00000 thru 0FFFF may be 
accessed during a Program, Verify or Edit operation. 
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Setting the Beginning Address for an Operation 

Although setting the beginning address is an optional procedure, you may use it to make transfers 
when an operation requires use of only a partial amount of a device RAM or a serial downloaded 
file. When you have selected the source or destination of the data that you wish to transfer (by 
pressing the COPY, RAM or PORT key), the display will always prompt you for the specific address to 
begin copying from or to For example, if you were copying master device data to the programmer's 
RAM, you would press 



COPY 




DEVICE 



to instruct the programmer to copy data from the master device. The programmer would then display 
DEV A ADDR/SIZE 

The prompt ( A ) preceding "ADDR" in the display means that you may change the beginning device 
address to any address within the range of the device's word limit. To change the beginning address, 
simply key in the hexadecimal address that you want to start copying from. If the hex value that 
appears in place of "ADDR" is correct, continue to the next step in the procedure. The default 
address is 00000. 

NOTE. 
If you set the beginning address, you must also key in the block size (see next paragraph). 
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Setting the Block Size 

You may set the size of the block of data you want to move in the same manner that you could 
change the beginning address. After you have selected the source of the data you wish to transfer 
and have pressed the START key the display will always prompt you for the size of the data block that 
you wish to transfer. For example, if you were copying master device data to the programmer's RAM, 
you would press 



COPY 




DEVICE 




START 



The programmer would display 
DEV ADDR A S/ZE 

The prompt ( A ) preceding "SIZE" in the above display means that you may change the size of the 
block of data you wish to transfer. To change the block size, simply key in the hexadecimal number of 
bytes that you want to transfer. If the hex value that appears in place of "SIZE" is correct, continue to 
the next step in the procedure. Default value for block size is the device size for device-related 
operations. For I/O transfers, default is 64K for 16-bit address formats; all of RAM for 17 bit or more 
address formats. 

NOTE 
You may specify the block size without setting the address. 

Setting the Offset Address 

When transferring data through the serial port, you may specify the offset address if you only want to 
copy a certain block of the data. For example, if you set the offset at 00100, port address 00100 
would be copied to address 00000 in RAM. 
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Keying in Family and Pinout Codes 



NOTE 

Some programming Poks skip the famiiy/pinout display, and automatically select it for you. 
Check your Pak manual. 

Each device that Data I/O equipment supports is represented by a hexadecimal two-digit family 
code and a two-digit pinout code. These codes identify the device to the programmer, to ensure that 
the proper programming pulses are applied to the part. When you are performing a Program or 
Verify operation, the display will always prompt you to enter this code. For example, if you were 
programming RAM data into a blank device, you would press 



COPY 




RAM 




DEVICE 




START 



The programmer would then display 

FAM A 00 PIN 00 

You would then key in the two-digit family code and two-digit pinout code for the device being 
programmed. Family and pinout codes are listed in the device table included with your Pak manual 
or on the Data I/O wall chart. 

CAUTION 

Be sure you enter only those famiiy/pinout codes listed in the device table. Invalid codes 
may cause unpredictable results at the device socket, which may damage the device. 
Data I/O assumes no responsibility or liability for results produced by entry of illegal 
famiiy/pinout code combinations. 

Sumcheck Display 

After the 29B has performed a Copy or Verify operation, a four-digit number is always displayed in 
the right-most display positions. This hexadecimal number, called a sumcheck, is used to verify the 
integrity of a data transfer. For example, if you copy RAM data to the serial port, at the end of the 
operation the programmer will display 

OUTPUT DONE HHHH 
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Programming 

The following pages explain how to transfer programming data to RAM and transfer that RAM data to 
the device to be programmed. A list of the programming operations is given below. The procedures 
described here are for front panel operation. For programming operations using remote control, see 
the remote control section of this manual. 



Operation 



Description 



Laad RAM With Master Device* Data 



Load RAM From Serial Port 



Program Device With RAM Data 



Block Move 



Output RAM Data to Serial Port 



Used to transfer data from a master device to the 
programmer's RAM. 

Transfers programming data from a remote system to the 
programmer's RAM. 

Copies the programming data from RAM to the device 
installed in the programming module socket. 

This operation moves a block of RAM data to another 
location in RAM. 

Transfers the RAM data to a remote system via the serial 
port. 



'A master device is a previously-programmed device whose data is used as a "source" to program 
blank devices. 
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Load RAM With Master Device Data 

This operation transfers programming data from a master device to the programmer RAM. When the 
data transfer is complete, the 29B calculates and displays the sumcheck (see step 8). Use the 
following procedure to load the 29B RAM with data from a master device using the programmer front 
panel. 



Procedure 



Keystroke 



29B Displays 



1 Select the copy operation. 



COPY 



2. Select the source of the data to be 
transferred. 



DEVICE 



3. Accept or (optionally) change the 
device address to begin copying 
from (default is zero) and/or the size 
of the block (in hex) to be 
transferred. 

NOTE 
To specify only block size, press 
START and then key in the size. 



START 



or 



X 


X 




X 




START 



X X 



X X 



4. Select the destination for the data. 



5. Accept or (optionally) change the 
begin RAM address. 



START 



COPY DATA FROM 
DEV A ADDR/SIZE 

DEV ADDR A SIZE 
DEV XXXXX/XXXXX 



— 1 1 1 1 — 

X i! X i | X 



or 

1 1 1 1 

X j I X i I START 



CO DEV> RAM A ADDR 



FAM A 00 PIN 00 

CO DEV> RAM A XXXXX 
FAM A 00 PIN 00 
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Load RAM With Master Device Data (continued) 
Procedure Keystroke 



Enter the four hex-digit family/pinout 
code combination for the device to 
be copied. Family/pinout codes 
are listed in the device list included 
with your programming Fak. 

NOTE 
If the installed programming Pak 
does not require a family/pinout 
code, the programmer 
automatically skips this step. 



7. Insert and lock the master device 
into the socket that has an 
illuminated LED below it. 



When the operation is complete, 
the following display signals the 
programmer's readiness. If an error 
code is displayed, check the error 
codes list. 



29B Displays 



x x x x 



FAM XXPIN A XX 



Remove the master device from the 
socket. To repeat the load 
operation from another device with 
the same family and pinout codes, 
return to step 7. 



LOADING DEVICE 



LOAD DONE HHHH 

NOTE 
"HHHH" denotes the device 
sumcheck, a four hexa- 
decimal digit summation of 
the data loaded. This 
number should match the 
number displayed when you 
transferred this data to the 
device originally 
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Load RAM From Serial Port* 

To transfer data received at the serial port to the programmer RAM, use this operation. When transfer 
is completed, the programmer calculates and displays the sumcheck of the transferred data and will 
signal an error if it does not match the one received with the data. 

After setting up the serial port and selecting the appropriate data translation format (see remote 
control section), use the following procedure to load the 29B RAM with incoming serial port data, 
using front panel control. 



Procedure 



Accept or (optionally) change 
begin address offset and/or block 
size. The block size should not 
exceed 10000H. Default is the first 
incoming address. 

NOTE 
To specify only the block size, just 
press START and key in the size. If a 
64K-addressable translator has 
been selected, the block size 
should not exceed lOOOOH. 



Keystroke 



29B Displays 



1. Select the copy operation. 


COPY 


COPY DATA FROM 


2. Select the source of the data to be 
transferred. 


PORT 


POR A ADDR/SIZE 



or 



x x 



x 


X 


X 


START 



POR ADDR A S/ZE 



POR XXXXX/XXXXX 



X X X X X 



4. Select the destination for the data. 



i 1 

; RAM < 



CO POR> RAMf\ADDR 



"The displays shown here may differ slightly if you are using a translator that can address over 64K bytes of data; 
for example. Extended Tektronix Hexadecimal or HP64000. 
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Load RAM From Serial Port (continued) 

Procedure Keystroke 



29B Displays 



Accept or (optionally) change the 
begin RAM address. The host system 
is now set up to download data to 
the 29B. Data must be sent within 
25 seconds or an error message 
will appear. To disable the 25 
second timeout, use select function 
F9 (see select function section). 





START 








or 


X 


X 


X 


X 


X 


START 



INPUT PORT 



B 



INPUT DONE HHHH 



1 

sumcheck 



6. To repeat the load operation, press 



J 
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Program Device With RAM Data 

Before programming a device the system automatically performs illegal bit tests and blank checks at 
nominal VCC, to verify the ability of the device to accept programming data. Data is then 
programmed into the device in the socket one byte at a time This continues until aii data bytes have 
been programmed into the device After programming is completed, the data in the device is 
automatically compared (verified) with the RAM data to ensure correct programming. 



Procedure 



Keystroke 



3. Accept or (optionally) change the 
hex begin RAM address and/or 
block size Defaults are zero and 
the word limit of the device. 

NOTE 
To specify only the block size, just 
press START and key in the size. 



START 



3H(Z 



or 



29B Displays 



1 Select the copy operation. 


COPY 


COPY DATA FROM 


2. Select the source of the data to be 
transferred. 


RAM 


RAM A ADDR/SIZE 



X 


START 



XXX 



RAM ADDR A S/ZE 
RAM XXXXX/XXXXX 



4. Select the destination for the data. 



CO RAM> DEV A ADDR 



5. Accept or (optionally) change the 
hex begin device address. 



FAM A 00 PIN 00 



x x 
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Program Device With RAM Data (continued) 

Procedure Keystroke 



29B Displays 



6. Enter the family/pinout code for the 
device. 



X X X X 



FAM XXP/N A XX 



7. Insert and lock the blank device 
into the socket with the illuminated 
LED below it. Execute the operation. 



TEST DEVICE B 

PROGRAM DEVICE B 
VERIFY DEVICE B 



When the operation is complete, 
this display will appear. The 
sumcheck should match the one 
displayed after the load to RAM 
operation. If an error code is 
displayed, check the error codes 
list. 



PRG DONE 01 HHHH 

■-H 1 — i ' 

number of sumcheck 
correctly- 
programmed 
devices 



Remove the programmed device 
from the socket. To program 
additional identical devices using 
the data stored in RAM, return to 
step 7. 
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Block Move 

A block move copies data in one block of RAM locations to another block of RAM locations, 
beginning at a defined address. Use the following front panel keyboard procedure to copy a block 
of data from one iocation in RAM to another iocation in RAM: 



Procedure 



Keystroke 



29B Displays 



1 Select the copy operation. 


COPY 


COPY DATA FROM 


2. Select the source of the data to be 
transferred. 


RAM 


RAM A ADDR/SIZE 



3. Accept or (optionally) change the 
hex begin address and block size. 
Default values are zero. 

NOTE 
To specify only the block size, just 
press START and key in the size. 



START 



or 



RAM ADDR A S/ZE 



"^nnnnnnni ^ i ramxxxxx/xxxxx 



4. Select the destination for the data 
to be transferred. 



CO RAM> RAM A ADDR 



5. Accept or (optionally) change the 
hex destination address. 



x x 



START 



or 



START 



BLOCK MOVE B 

BLOCK MOVE DONE 
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To transfer data to the serial port from the programmer RAM, use this operation. When transfer is 
completed, the programmer calculates and displays the sumcheck of the transferred data. 

After setting up the serial port and selecting the appropriate data translation format (see remote 
control section), use the following procedure to transfer the data from the 29B RAM to the serial port 
using front pane! control. 



32 



Procedure 



Keystroke 



29B Displays 



1. Select the copy operation. 


COPY 


COPY DATA FROM 


2. Select the source of the data to be 
transferred. 


RAM 


RAM A ADDR/SIZE 



Accept or (optionally) change 
begin RAM address and/or block 
size* * Defaults are 00000 and all of 
RAM. 

NOTE 
To specify only the block size, just 
press START ond key in the size. 



or 



x x 

X 



X X 



START 



RAM ADDR A SIZE 



RAM XXXXX/XXXXX 



X X X X 



4. Select the destination for the data. 



PORT 



CO RAM>POR A ADDR 



5. Accept or optionally change the 
offset address. Execute the 
operation. 





START 








or 


X 


X 


X 


X 


X 


START 



OUTPUT PORT B 

OUTPUT DONE HHHH 



sumcheck 



6. To repeat the output operation, 
press 

*The displays shown here may differ slightly if you are using a translator that can address over 64K bytes of data, 
for example, Intel MCS86 or Motorola Exormax. 
* 'For by-16 devices, the block size displayed represents the number of 16-bit words that will be transferred. For 
example, a block size of 8000 x 16 will output 64K. 
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Edit Operations 



The following pages describe use of the programmer's Edit function. Using the EDIT key, you may 
(1) edit data in RAM before it is programmed into a device, and you may (2) observe and compare 
device data with RAM data. You may edit data in the programmer's RAM using any of three number 
bases: hexadecimal, octal or binary. (Hexadecimal is the default value.) The number base is 
determined by a select code (F5, F6 or F7). Check the select codes section for the key sequence to 
enable a particular number base. When keying in data, you may only key in values allowed in that 
number base. For example, if you were editing data using the octal base, you could only use keys 
through 7. 

NOTE 

If you attempt to edit an address outside the range of the device, two asterisks will appear 
in the 29B's display (D**). When editing data for a by-16 (16-bit) device, four asterisks will 
appear. The by-16 devices may only be edited in the hexadecimal number base. 



V. 
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Editing Using A Hexadecimal Base 

Use the following procedure to edit data in a RAM address using the hexadecimal number base: 



Procedure 



Keystroke 



29B Displays 



1 Select the edit operation. 



EDIT 



EDIT ADDR/\HHHHH 



2. Key in the hex RAM address to be 
edited*. 



H 


H 



Key in the hex data to be entered 
at this RAM address*. Use the 
REVIEW key to clear RAM. 

NOTE 
The new data is displayed following 
the A R. 

Press one of the following keys to 
increment ( + 1), or decrement (-1) 
the edit address. Press EDIT to go to 
another RAM address. 



H 


H 


H 


START 



EDIT ADDR A HHHHH 
HHHHH DHH A RHH 



H 


H 



HHHHH DHHaRHH 

1 ] ,L ^ J A ^r J 

address device RAM 
data data 



EDIT 



increments (+ 1) to edit the 
next higher RAM location. 

decrements (-1) to edit 
the next lower RAM location. 

allows selection of another 
RAM address for editing. 



5. Press any other function (blue) key 
(COPY, VERIFY, SELECT) to exit from 
the EDIT operation. 



34 



'For by-16 (16-bit) devices, key in a 5-digit address and 4-digit data. 
A by-16 edit display looks like this: 



HHHHH DDDD A RRRR 

' 1 "— P" J ^T^ 



by-16 device RAM 

address data data 

word word 
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Verify Operations 



After the 29B has executed a Copy operation, you may check that the data was transferred correctly 
from RAM to the device or port by using the Verify operation. A Verify compares the RAM data with 
the port or device data, to make sure they match. The programmer aiways performs a two-pass verify 
(low and high voltage). If the data does not match on a device-to-RAM verify, the programmer will 
display the address location where the error occurs, and also indicate whether the high or low 
voltage verify failed. A port verify that is unsuccessful will cause the programmer to display 

I/O VFY FAIL 52. 
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Verify RAM Data Against Serial Port Data 

In addition to verifying against master device data, you may also use the verify operation to ensure 
that the information transferred through the serial port matches the RAM data. Use the following 
procedure to verify that the RAM data is the same as the serial port data. 



A 



Procedure 



Keystroke 



29B Displays 



1. Select the verify operation. 



VERIFY DATA FROM 



2. Select the source of the data to be 
verified. 



RAM A ADDR/SIZE 



3. Accept or (optionally) change the 
begin address and/or block size of 
RAM. 

NOTE 
To specify only the block size, just 
press START and key in the size . 



START 



or 



RAM ADDR A S/ZE 
RAM XXXXX/XXXXX 



4. Select the source of the data to be 
verified against the RAM data. 



VE RAM>POR A ADDR 



5. Accept or optionally change the 
port address to begin verifying 
from, 





START 








or 


X 


X 


X 


X 


X 


START 



VERIFY PORT B 

VE POR DONE HHHH 



6. If the data in RAM does not match 
the port data, the programmer will 
display this message 



I/O VFY FAIL 52 
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Verify RAM Data Against Device Data 

Use the following front panel keyboard procedure to verify that the data in the 29B RAM is the same 
as the data in the device 






Procedure 



Keystroke 



29B Displays 



1 Select the verify operation. 


VERIFY 


VERIFY DATA FROM 


2, Select the source of the data to be 
verified. 


RAM 


RAM A ADDR / SIZE 



3. Accept or (optionally) change the 
begin RAM address and/or size of 
the block of RAM. 



START 



or 



X X XX 

X X XX 



RAM ADDR A S/ZE 



RAM XXXXX/XXXXX 



X 




START 



4. Select the source of the data to be 
verified against RAM data. 



VE RAM> DEV A ADDR 



5. Accept or (optionally) change 
begin device address. 





START 








or 


X 


1 x 


X 


X 


X 


START 



FAM A 00 PIN 00 
FAM A 00 PIN 00 
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Verify RAM Data Against Device Data (continued) 
Procedure Keystroke 



6. Enter the family/pinout code (see 
the list included with your 
programming Pak). 



7. Insert and lock the device 
into the appropriate socket. 
Execute the operation. 



To verify additional identical 
devices using the data stored in 
RAM return to step 7. Otherwise, 
remove the device from the socket. 
If the device does not verify, the 
following displays will signal the 
errors. (Display shown on the 
second and third lines appears 
only when using a by-16 (16-bit) 
device.) Press START to display the 
next address that did not verify, 

NOTE 
The LogicPak verify error message is 
different. Refer to the LogicPak 
manual for the error message 
format. 



29B Displays 



x x x x 



FAM A XX PIN XX 



VERIFY DEVICE B 
VE DEV DONE HHHH 



VN HHHH DHH RHH 

L_JI , I 



verify test address device RAM 
that failed data data 

(1 or 2) 



VN VERIFY FAIL 



By-16 

device 

displays 



verify test 

that failed 

(1 or 2) 

HHHHH DDDD/RRRR 

J i . i i , i 



r 
address 



device RAM 
data data 
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This section of the manual contains the following information: 

□ SYSTEM SETUP— Explains how to set up the 29B for remote control operation. Includes information 
on setting the baud rate, parity and stop bits, setting up the RS232 serial port and the optional 
paper tape reader. 

D COMPUTER REMOTE CONTROL (CRC) OPERATION-Describes operation of the 29B under CRC. 
Includes a complete command summary. 

D SYSTEM REMOTE CONTROL (SRC) OPERATION-Describes operation of the 29B under SRC. Includes 
key sequences required to execute programming operations while in SRC mode. 

□ DATA TRANSLATION FORMATS— Defines the data translation formats compatible with the 29B. 
Includes a complete list of all the formats, with examples of each. 

□ 29B/HANDLER INTERFACE— Describes use of the 29B with an IC handler. Includes handler port pin 
assignments and timing diagrams. 
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System Setup 



This section explains how to set up your 29B programmer for serial I/O operation. Included is 
information on setting baud rate, parity and stop bits, and RS232 connector pin assignments. 

Transferring to and From Remote Control Mode 

You may transfer control of the 29B to a terminal by using hexadecimal codes H or FB. Code H 
enables Computer Remote Control (CRC) and code FB enables System Remote Control (SRC). The key 
sequences are listed in the Select Functions section of the manual. 

When all terminal operations have been completed, you may return system control to the 29B by 
using another hexadecimal code. 

CRC: To exit CRC via the 29B's keyboard, press any of the four mode keys (COPY, VERIFY, SELECT 
or EDIT). To exit using the terminal's keyboard, press Z(CR) to exit. If the "-" (underscore) 
command has been executed, use Z(CR), remove and reinstall the Pak and then either 
restart or power down. 

SRC: To exit SRC, press any of the 29B's four front panel keyboard mode keys (COPY, VERIFY, 

SELECT or EDIT); however, the port remains enabled until the programmer is powered down. 

Setting Parameters 

Before the 29B can operate with another system, three parameters must be set: parity, stop bits and 
the baud rate. These parameters must be the same for both systems. 
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Baud Rate 

To set the baud rate, refer to the figure and follow this procedure: 

1. Locate the baud rate rotary switch on the programmer's rear panel. 

2. Locate the desired baud rate on the chart in the figure and the switch position required for that 
baud rate. 

3. With a flat-blade screwdriver, turn the switch to the numbered switch position that corresponds to 
your desired baud rate. 




PROGRAMMER 
BACK PANEL' 



BAUD RATE SWITCH 



BAUD 


SWITCH 


RATE 


POSITION 


50 





75 


1 


110 


2 


134.5 


3 


150 


4 


300 


5 


600 


6 


1200 


7 


1800 


8 


2000 


9 


2400 


10 or A 


3600 


11 or B 


4800 


12orC 


7200 


13 or D 


9600 


14 or E 
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Parity and Stop Bits 

To set parity and stop bits, refer to the figure and follow this procedure: 

CAUTION 



Make sure that all device(s) have been removed from the Pak socket(s) before removing 
the Pak or turning off the programmer. Voltage transients caused by removing the Pak 
could damage the device(s). 

1 Turn off the programmer. 

2. Remove the Pak from the programmer (see the Getting Started section], 

3, Access the controller board's status switch (U53) through the cut-out in the lower right corner of the 
protective shield. 
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PARITY (OFF-ODD, ON-EVEN) 
PARITY (OFF, ON) 
STOP BITS (OFF-2, ON-1) 

POWER ON IN CRC 
(OFF-NORMAL ON-CRC) 



4. Flip the switches to the desired settings; the figure shows the switch positions set by the factory. 

5. Reinstall the programming Pak and turn on the programmer. 

NOTE 

You may override the parity and stop bit settings by using CRC commands Q E, N, J or K. 
Check the I/O commands portion of the CRC Command Summary Table. 
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Serial Port Hookup 

Cabling 

To connect the 29B to other instruments, you must use the serial interface connector pin assignment 
listed in the table. Any computer or any other peripheral device that interfaces to the 29B's serial port 
must allow for duplex operation consistent with the 29B programmer's remote control software. System 
Remote Control (SRC) and Computer Remote Control (CRCj are half duplex. The figure shows sample 
interconnections to the serial interface for half/full duplex with handshake and without handshake 
and the current loop connection for full duplex and half duplex. See the baud rate switch illustration 
for the location of the RS232 serial port connector. 

The 5-wire handshake interconnection may be used to download data at any supported baud rate, 
when using a host system that recognizes the 5-wire protocol. The 5-wire handshake and control 
codes 1 or 2 must be used when transmitting formats 10, \\ or 89 at 9600 baud. 

NOTE 
To reduce electromagnetic interference (EMI), we recommend using a shielded* cottier- 



^. 
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Serial Interface Connector Pin Assignment 

Pin No. Signal Mnemonic 



Ground 



2 


Send Data 


3 


Receive Data 


4 


Request To Send 


5 


Clear to Send * 


6 


Data Set Ready 


7 


Signal Ground 


8 


Carrier Detect* 


9 


+24 Vdc 


10 




11 


20 mA Send 


12 


20 mA Receive 


13 


Detect 20 mA 


14-19 




20 


Data Ready 


21 




22 


+5 Vdc 


23 


-5 Vdc 


24-25 





Description 



In the RS232 environment, this line is common for the -12V and provides 
a safety ground connection to the RS232-compatible terminal. In the TTY 
environment, the -12V VDC signal line provides the signal return for a 
TTY terminal. 

Transmits data at RS232 voltage levels ( + 12V and -5V) 

Accepts data at RS232 voltage levels. 

This line is normally held high by the programmer. It goes low to inhibit 
data transmission from a remote source. 

A high level on this line allows the programmer to transfer data. A low 
level inhibits data transfer. 

Connected by internal jumper to Data Ready (pin 20.) 

This line provides a common signal connection to the RS232 remote 
source 

This line is positive when modem detects a carrier signal. This line is 
sampled by the programmer if used. 

Available for external use if required (500 mA maximum). 

Not used. 

Transmits data using active 20 mA current loop. 

Accepts data using active 20 mA current loop. 

Receive Data on pin 12 is internally converted to RS232 levels. Output on 
pin 13 should be jumpered externally to Receive Data, pin 3. 

Not used. 

Connected by internal jumper to Data Set Ready, pin 6. A high level on 
this line from the RS232 data terminal indicates that the data terminal is 
ready. 

Not used. 

Available for external use if required (200 mA maximum). 

Available for external use if required (200 mA maximum). 

Not used 



'Pins 5 and 8 have internal pull-ups and need no connection if unused. 
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29B 



PROGRAMMER 

GROUND 1 

SEND DATA 2 

RECEIVE DATA 3 

REQUEST TO SEND 4 

CLEAR TO SEND 5 

SIGNAL GROUND 7 



RS232 Connection 

TERMINAL 




ZD*C 



i i 
-i u 



GROUND 
SEND DATA 
RECEIVE DATA 
REQUEST TO SEND 
CLEAR TO SEND 
SIGNAL GROUND 



Half/Full Duplex, With Handshake 



PROGRAMMER 

GROUND 1 

SEND DATA 2 

RECEIVE DATA 3 

SIGNAL GROUND 7 




TERMINAL 

GROUND 
SEND DATA 
RECEIVE DATA 
( ) SIGNAL GROUND 



( ) 
( ) 



Half/Full Duplex, Without Handshake 

NOTES 

1. All signals are named with respect to the originating unit. 

2. All undesignated pins are to be left open. 

3. For applications that do not require handshaking, the 
programmer's clear to send line is pulled up internally. 

4. Host system's pin numbers may differ. 



20 mA Current Loop Connection 

PROGRAMMER , — , TTY 



GROUND 

SIGNAL GROUND 

RECEIVE DATA 

20 mA SEND 

20 mA RECEIVE 

20 mA DETECT 




Full Duplex 



PROGRAMMER 

GROUND 1 

SIGNAL GROUND 7 

RECEIVE DATA 3 

20 mA SEND 11 

20 mA RECEIVE 12 

20 mA DETECT 13 



TTY 



(+) 
(-) 



(+) -> 



h 
ri 



Half Duplex 



J 
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Hooking up a Serial Paper Tape Reader 

A Data I/O Serial Paper Tape Reader (950-1950) can be connected to your programmer, A direct 
connection to the programmer's serial port is made using the existing serial paper tape reader 
cable. It will connect according to the specifications in the figure. Set the baud rate at 2400. Two 
operations are possible using the serial paper tape reader: load RAM from the serial port and verify 
RAM from the serial port. See the programming section for the keyboard sequences to execute these 
operations. 



SERIAL PAPER 
TAPE READER 
PROGRAMMER (950-1950) 



GROUND 

RECEIVE DATA 

REQUEST TO SEND 


1 
3 
4 




1 
3 
4 








SIGNAL GROUND 


7 




7 




+24 Vdc 
+5 Vdc 
-5 Vdc 


9 
22 




9 




22 


23 




23 





GROUND 
SEND DATA 
CLEAR TO SEND 
SIGNAL GROUND 
+24 Vdc 
+5 Vdc 
-5 Vdc 



NOTE 
All undesignated pins are to be left open. 
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Computer Remote Control 

Overview 

Computer Remote Control (CRC) is designed to enable you to control the 29B Programmer by a user's 
computer. Linked directly to the programmer, the computer generates and sends commands to the 
programmer, determines variables for setting programming parameters (where needed), and reacts 
to information returned to it from the programmer. While these commands may be sent by an 
operator at a terminal, the commands and syntax described in this manual were designed to be 
easily incorporated into a computer program. 

The figure below illustrates the basic components of the 29B under computer remote control (CRC). 
For interactive programs, the computer can both send messages to be displayed on the 29B, and 
can read keystrokes from the 29B's keyboard. The user must provide application software which will 
allow his computer to issue CRC commands and to interpret CRC responses. 



DIRECT 
LINK 




TERMINAL 



PROGRAM 




COMPUTER 



PROM 



PROGRAMMER 
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Response Characters 

The programmer sends a response character to the computer after every command; the table below 
summarizes these characters. A ">" symbol for a response means that the command was 
successfully executed. Whenever an error occurs, the 29B will send an F to the computer. The 
computer or the operator can respond by interrogating the programmer with the X or F command. 
The X command causes the programmer to send the computer a complete list of the last 16 error 
codes that have occured. The F command codes all errors into a 32-bit error status word. A 
description of the error status word follows the CRC command description list. 



Character 



Name 



Description 



Prompt Sent on entering remote control, after an ESCAPE or BREAK key 

has halted a command, or after a command has been 
successfully executed. The programmer then transmits a 
carriage return. 

Fail Informs the computer that the programmer has failed to 

execute the last command entered. The programmer then 
transmits a carriage return. 

Question Informs the computer that the programmer does not understand 

a command or the command was invalid. The programmer 
then transmits a carriage return. 
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CRC Command Summary 



ASCII 


Command 


ASCII 


Command 


Character 


Description 


Character 


Description 


CR 


Execute command 


K 


Set 2 stop bits 


BREAK 


Abort binary transfer 


L 


Load from device 


ESCAPE 


Abort 


HH M 


Select record size 


H ! ta) 


Binning control (IC handler use 


N 


Select no parity 




only) 


O 


Output 


% (a) 


Handler start (IC handler use 


P 


Program 




only) 


Q 


Swap nibbles 


HHHHH : 


Set begin device address 


R 


Respond device 


HHHHH ; 


Set block limit 


S 


Sumcheck RAM 


HHHHH < 


Set begin RAM address 


T 


Illegal bit test 


= 


Disable timeout 


HH U 


Set nulls 


HHHHH > 


Shuffle RAM data 


V 


Verify 


HHHHH ? 


Split RAM data 


HHHHH W 


Set address offset 


HHHH @ 


Select family/pinout code for 


X 


Error code inquiry 




device 


Y 


Parity error 


HH A 


Select data translation format 


Z 


Escape remote control 


B 


Blank device test 


[ 


Fdmily/pinout inquiry 


C 


Input compare 


\ 


RAM-RAM block move 


D 


Select odd parity 


HH ] 


Select function (see select functions 


E 


Select even parity 




section for list) 


F 


Error status inquiry 


A 


Clear all RAM 


G 


Software configuration 


— 


Send ASCII character to computer 


H(letter H) 


No operation 




Send ASCII characters to 29B's 


1 


Input 




display 


j 


Set 1 stop bit 







°See 29B/Handler discussion at end of this section. 



NOTE 

Other than the CRC No Operation command (which is the letter "H" on the keyboard), 
all "H" characters in the table denote a hexadecimal value to be keyed in. 
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Description of CRC Commands 

A description of all the CRC commands is given in the following table. The commands are divided 
into six categories, shown in bold type. Handler commands are used only when an optional Handler 
is used with the 29B. The following abbreviations are used in the response column of the table to 
indicate the terminal's display. 

> Prompt character on terminal display 

CRLF Carriage return followed by a line feed 
HHHH Data, expressed in hexadecimal 



CRC Command Descriptions 



Command 



Name 



Response 



Description 



CONTROL COMMANDS 

RETURN 
ESCAPE 
BREAK 

UTILITY COMMANDS 

G(CR) Software Configuration 



HHHHH <(CR) 



HHHHH ;(CR) 



Set Begin RAM 



Set Block 



>CRLF 
>CRLF 

HHHH>CRLF 

>CRLF 
>CRLF 



Execute 

Abort. 

Abort binary transfer. 



Sends a 4-digit hex number 
configuration representing 
the software revision of the 
programmer. 

Defines the first RAM 
address for data transfers. 
Default is 00000. 

Sets the number of bytes to 
be transferred or 
programmed. Default is the 
device size or the RAM limit 
less the begin RAM 
address. Must be set for a 
RAM-RAM block move 



50 



29B 



Remote Control 



r 



Command 



Name 



Response 



Description 



UTILITY COMMANDS (continued) 

HHHHH :(CR) Set Begin Device Address >CRLF 



HH ](CR) 



S(CR) 



F(CR) 

X(CR) 
H(CR) 

-(CR) 

29B Keystroke 

'(CR) 

29B Display (CR) 



Select Function 



Sumcheck 



>CRLF 



HHHH>CRLF 



Error Status Inquiry 

Error Code Inquiry 
No Operation 



HHHHHHHH>CRLF 

HHHH>CRLF 
>CRLF 



Send ASCII Characters 
Receive ASCII Characters 



Sets the first device address 
to be programmed or the 
RAM destination address in 
a RAM-RAM block move. 
Default is 00000. 

Accesses the external select 
codes (HH) in the extended 
software of some 
programming Faks. 

Calculates the sumcheck of 
the RAM data from the 
beginning RAM pointer up 
to the word limit of the 
selected device. 

Returns a 32-bit word that 
codes the accumulated 
errors (see description 
following this table). 

Outputs the error codes 
stored in the scratch-RAM. 

No-op command that returns 
a prompt character (>). 



the front panel. 

Allow computer to 
recognize the 29B's 
keyboard entries and 
manipulate the 
programmer's display. See 
description following this 
table 



29B 



J 

51 



Remote Control 



Command 



Name 



Response 



Description 



DEVICE COMMANDS 

T(CR) 



B(CR) 
[(CR) 



Illegal-Bit Test 


>CRLF 


Blank Check 


>CRLF 


Family and Pinout 


FFPP>CRLF 



FFPP @(CR) 



Select Family 



>CRLF 



R(CR) 



Respond 



AAAA/B/C>CRLF 



L(CR) 
P(CR) 
V(CR) 



Load 

Program 

Verify 



>CRLF 
>CRLF 
>CRLF 



Test for an illegal bit in the 
device. 

Checks that no bits are 
programmed in the device. 

Sends a 4-digit hex code 
(FFPP) representing the 
Family and Pinout Code. 
Sends F when the code is 
not required. 

Selects the 2-digit hex 
Family code (FF) and the 
2-digit hex Pinout code (PP) 
required to program a 
particular device. 

Indicates the device status. 
Outputs AAA(A)/BC where: 
AAA or AAAA = the device 
word limit, B = the word 
size, and C = VOL 
(iyVOH(0) status. 

Load the device data into 
the RAM. 

Program the RAM data into 
the device. 

Verify the device data 
against the RAM data. 
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HH M(CR) 



HH U(CR) 



Select Record Size 



>CRLF 



Set Nulls 



>CRLF 



Command 


Name 


Response 


Description 


I/O COMMANDS 








D(CR) 


Select Odd Parity 


>CRLF 


Sets odd parity. Default is 
the parity switch setting. 


E(CR) 


Select Even Parity 


>CRLF 


Sets even parity. Default is 
the parity switch setting. 


N(CR) 


Select No Parity 


>CRLF 


Sets no parity. Default is the 
parity switch setting. 


J(CR) 


Set 1 Stop Bit 


>CRLF 


Sets 1 stop bit. Default is the 
stop-bit switch setting. 


K(CR) 


Set 2 Stop Bits 


>CRLF 


Sets 2 stop bits. Default is 
the stop-bit switch setting. 


CFF A(CR) 


Select Translation Format 


>CRLF 


Defines the instrument 



control code (C)* and data 
translation format (FF) for I/O 
data transfers. Default is 
instrument control code 
zero (0) and MOS 
Technology Format (#81). 

Defines (HH) the output 
record size. Default is 16 
bytes per record (8 bytes 
per record in the Fairchild 
Fairbug format). 

Defines (HH) the number of 
nulls output after the 
carriage returns and 
enables the line feeds. 
Default is FF (no nulls) and 
no line feeds. 



*See the data translation formats discussion in this section of the manual for details on the instrument 
control code. 
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Command 



Name 



Response 



Description 



I/O COMMANDS (continued) 

HHHHH W(CR) Set Address Offset 



=(CR) 

l(CR) 

O(CR) 

C(CR) 

Y(CR) 



>CRLF 



Disable Timeout 


>CRLF 


Input 


>CRLP a ) 


Output 


>CRLF a > 


Compare 


>CRLF^ 


Parity Error 


HHHH>CRLF 



Defines the offset address 
on output and the value 
subtracted on input. Default 
is on output or the first 
incoming address on input. 

Disables the 25-second I/O 
timeout. Restored only at 
power-on. 

Input data from the source 
to the RAM. 

Outputs data from the RAM 
to the computer. 

Compares the RAM data 
with the data sent from the 
computer. 

Responds with the hex 
number of parity errors 
since: the last Y command, 
power on, or parity 
command (D, E, or N). 



M Response occurs after data transmission with the proper termination. 
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Command 



Name 



Response 



Description 



EDITING COMMANDS 

Q(CR) Swap Nibbles 



>CRLF 



\(CR) 



RAM-RAM Block Move >CRLF 



HHHHH ?(CR) 



Split RAM Data 



>CRLF 



HHHHH > 



Shuffle RAM Data 



>CRLF 



A 



Clear All RAM 



>CRLF 



Exchanges the high- and 
low-order halves of every 
word in the RAM. 

Initiates a data block 
transfer from one RAM 
location to another. Begin 
RAM address, block size, 
and begin device address 
must be set first. 

Used for 16-bit 
microprocessor data. Splits 
the even- and odd- 
numbered bytes into two 
blocks, separated by a 
center point, HHHH, which 
must be a power of 2 
between and the RAM 
midpoint. Default is the RAM 
midpoint. 

Used for 16-bit microprocessor 
data. Merges the block above 
center point HHHHH with 
the block below. The center 

noint mi »q+ \ry* n no*»,'e r 0* ? 

between and the RAM 
midpoint. Default is the RAM 
midpoint. 

Clears the programmers 
data RAM to all zeroes. 






29B 



J 

55 



Remote Control 



r 



^i 



CRC Interactive Commands 

Two CRC commands allow the programmer's display and keyboard to be used as a terminal while in 
CRC mode. The computer can prompt the user via the 29B's display, then read back the user's keyed- 
in response. 

The Command 

The _ (underscore) command allows the terminal to recognize the 29B's front panel keystrokes. Each 
key on the 29B sends a corresponding ASCII code, listed in the following table. 

NOTE 

If this command has been executed, you cannot exit CRC by striking one of the 29B's 
function keys. To exit, either (I) press the "Z" key on the terminal's keyboard, followed by a 
carriage return,- or (2) remove and reinstall the Pak or (3) power down. 



29B Key Pressed 



Corresponding ASCII Code Sent 



0-9 

A-F 

RAM 

PORT 

DEVICE 

COPY 

VERIFY 

SELECT 

EDIT 

START 

REVIEW 

No key pressed 



0-9 

A-F 

RA 

P0 

DE 

CO 

VE 

SE 

ED 

ST 

RE 

Prompt only (>) 
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The v Command 

The N (back apostrophe) command allows you to transmit ASCII characters to the 29B's display. The 
valid ASCII codes and their corresponding hexadecimal codes are shown in the following table 



Hex Code Transmitted 



ASCII Code Displayed on the 29B 



30H through 39H 

41H through 5AH 

20H 

21H through 28H 

29H 

2AH 

2BH 

2CH 

2DH 

2EH 

2FH 

3AH 

3BH 

3CH 

3DH 

3EH 

3FH 

40H 

5BH 

5CH 

07H 



0-9 
A-Z 

Space 
Action symbol 



' (apostrophe) 

— (hyphen) 
. (period) 

/ 

— (short hyphen) 

all display segments lit 



9 



\ 



beeper (al 



w This code may be sent along with a message, and does not represent a display character. If this code is sent by itself, it will 
simply cause the 29B's beeper to sound briefly. 
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Error Status Word 

After executing the CRC "F" command, a 32-bit error status word will be sent to the computer (or 
terminal). The error status word format is shown in the following table The table shows that the eight- 
character word is broken into four two-character groups. The first two-character group defines receive 
errors, the second group defines programming errors, the third group defines I/O errors and the last 
group defines RAM errors. Each two character group contains a maximum of eight bits, with each bit 
representing the presence of the defined error or error type. Multiple errors within a character do 
occur; therefore, if all four bits within the character are used and present, the transmitted character 
would be F, while if there were no errors present for that character, zero would be transmitted. 



Type of Error 



RECEIVE ERRORS 



PROGRAMMING ERRORS 



Bit 
Number 



Value 



Description 



31 

30 
29 
28 
27 
26 
25 
24 

23 
22 

21 

20 
19 
18 
17 
16 



8 ANY ERROR. If the word contains any errors, the 

most significant bit (bit 31] will "be high 

4 Not used 

2 Not used 

1 Not used 
8 Not used 

4 Serial-overrun error (42) 

2 Serial-framing error (41, 43) 

1 Buffer overflow, i.e, >15 characters (48) 

8 Any device-related error 
4 Start line not set high (26) 

2 Blocksize + begin device address exceeds 
device address 

1 Composite DAC error 
8 Device not blank (20) 
4 Illegal bit (21) 

2 Nonverify (23, 24, 29) 

1 Incomplete programming, or no programming 
module (22, 25, 30-39) 
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Type of Error 



Bit 
Number 



Value 



Description 



I/O ERRORS 



RAM ERRORS 



15 
14 
13 
12 
11 
10 



8 I/O error (46, 50, 58, 59, 94, 95 or any I/O error) 
4 Not used 
2 Not used 

1 Compare error (52) 
8 Sumcheck error (82) 

4 Record-count error, MOS Technology (93) 

Address-check error, Signetics and Tek Hex (92) 
Record-type error, Intel Intellec 8/MDS (94) 

2 Address error, is, > word limit (27, 28, 51, 56, 57, 95) 

1 Data not hexadecimal (84, 85, 91) 

Insufficient data received, ASCII-Hex and Octal (54) 

8 RAM-hardware error (64, 66 or any RAM error) 
4 Not used 

2 Blocksize + begin RAM address exceeds RAM 
address limit (27) 

1 Invalid center point for split or shuffle 
8 Illegal split or shuffle 

4 No RAM or insufficient RAM resident (61) 

2 RAM write error, or program-memory failure (63) 
1 RAM end not on 4K boundary (62, 69) 



EXAMPLE: What errors are indicated in this error status word: 80C80081 



8 — the word contains error information 
— no receive errors 

r* r _ o • 4i o r>i,», .!„,» „„i_4., 1 „„„„, 

^ — ^— u T -tj. O — l/CVIuO'iCIUIOU Ciiwi 

4 = Start line not set high (error 26) 
8 — device is not blank (error 20) 
— no input errors 

— no input errors 

8 — RAM error (error 62, and possibly 64 and 66) 

1 — RAM end is not on 1K boundary (error 62) 



V. 



29B 



NOTES 
I The numbers in parentheses are 29B 



+»«,-. *.„„„ 



codes section. 

An error can cause as many as 3 bits 

to be high: the bit which represents 

the error,- the most significant bit of 

the 8-bit word in which the error bit 

occurs, and bit 37. 

After being read, the error-status 

word resets to zeros. 
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System Remote Control 



The programmer's System Remote Control (SRC) capability allows you control of the programmer's 
operation from a terminal. Once the controlling terminal has been properly interfaced to the 
programmer, select function FB (Port Enable) must be entered from the 29B's keyboard to enable SRC. 

Command Protocol 

The syntax for SRC is similar to that of the 29B's front panel operations. When keying in commands 
from a terminal, the programmer recognizes the first two characters of each word (except REVIEW), as 
shown in the following SRC table. 

NOTE 
The format Menu can also be displayed by entering FO(CR). 

Command Entry in SRC 



29B Keyboard Command 



Remote Control Command 



Copy 

Verify 

Select 

Edit 

Device 

RAM 

Port 

Review 



CO(SP) 

VE(SP) 

SE(SP) 

ED(SP 

DE(SP) 

RA(SP) 

PO(SP) 

/ 
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The space bar (denoted by the letters (SP) as shown in the table) is used after the command as a 
delimiter, setting the boundaries for that command. The programmer will not define the characters 
input until the space bar is entered. And, since the programmer only recognizes the first two 
characters of the command, some variations are possible. For example: the command COPY from 
DEVICE (XXXXX = Device Address, YYYYY = Size) to RAM [11111 = RAM Address) can be written with 
the same result in either of the following ways: 

CO(SP)DE(SP)XXXXX(SP)YYYYY(SP)TO(SP)RA(SP)ZZZZZ(CR) 

or 

COPY(SP)DEVICE(SP)XXXXX(SP)YYYYY(SP)TO(SP)RAM(SP)ZZZZZ(CR) 

NOTE 
The word "TO" must be keyed in before the destination when entering commands with SRC. 

When entering data on the terminal, the slash (/) is used in place of the REVIEW key. When pressed, it 
causes the previous character(s), prior to a space bar entry, to be ignored. The characters are still 
displayed on the screen; however, aii entries back to the previous space bar are ignored and the 
operator can enter the replacement characters. 

You may enter SRC commands in two ways: direct or interactive. Direct entry uses the format shown in 
the above example. Entry of the device address, size and RAM address is optional. The interactive 
method streamlines the entries required. When a command is keyed in, the terminal's display is 
similar to that of the programmer. For example, if you key in CO(CR), the terminal will display 
COPY DATA FROM. The SRC command key sequences are shown on the following pages. Both the 
29B's and the terminal's displays are shown. 

NOTE 
Just as with 29B front panel control, you can change the beginning address, block size 
and the destination address if needed. Read the general operating notes at the beginning 

nf th& nronrarrtminn sfrofion for mnrp information If you $P>t a beginning address you must 

also set the block size. Default for the beginning address is OOOOO. 
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Load RAM With Master Device Data 

Use the following procedure to transfer programming data from a master device to the 29B's RAM. 



Procedure 



29B (1st line) 
Terminal Key Sequence Terminal Display (2nd line) 











1 Select the copy operation. 


c 





CR 


COPY DATA FROM 
COPY DATA FROM> 










2. Select the source for the data 
transfer. 


D 


E 


CR 


DEV A ADDR SIZE 
DEV ADDR r SIZE> 



3. Accept or (optionally) change the 
beginning device address and 
block size to copy. Default is 00000. 



T 





SPACE 








R 


A 


CR 



CO DEV>RAM A ADDR 
CO DEV> RAM ADDR> 



or 



X 


X 


X 


X 


X 


1 


Y 


Y 


Y 


Y 


Y 


SPACE 
















MMH 



4. Accept or (optionally) change the 
beginning RAM address. Default is 
00000. 



CR 

or 



FAM A 00 PIN 00 
FAM 00 PIN 00> 



nrzmm 



CR 



NOTE 
If the programming Pok installed does not require entry of a family/pinout code, the 29B skips to the 
display shown in step 5. 
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Load RAM With Master Device Data (Continued) 



Procedure 



Terminal Key Sequence 



29B (1st line) 
Terminal Display (2nd line) 



5. Accept (or if display is wrong), key 
in the 4-digit family/pinout code for 
the device (check the device list 
received with your programming 
Fbk). 



CR 



or 



F 


P 


P 


CR 



LOAD DEVICE 
LOAD DEVICE> 



K 



6. Insert the master device into the 
socket with the illuminated LED 
below it. 



7. Remove the master device. To 
repeat the operation, return to 
step 6. 



CR 



LOADING DEVICE B 
LOAD DONE HHHH 



sumcheck of 
data transferred 

carriage return 

2 LOAD DONE HHHH> 

L 



1 

sumcheck of 
data transferred 



1 29B Display 
terminal Display 
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Program a Device With RAM Data 

Use this procedure to transfer RAM data to a blank device to be programmed, using SRC operation. 



Procedure 



29B (1st line) 
Terminal Key Sequence Terminal Display (2nd line) 









1 Select the copy operation. 


c 





CR 


COPY DATA FROM 
COPY DATA FROM> 










2. Select the source of the data 
to be copied. 


R 


A 


CR 


RAM A ADDR SIZE 
RAM ADDR, SIZE> 



3. Accept or (optionally) change the 
beginning device address and 
block size to transfer, Default is 
00000. 



T 





SPACE 








D 


E 


CR 



or 



x x 

Y Y 



X 


J 






Y 


SPACE 



SPACE 



CR 



CO RAM> DEV A ADDR 
CO RAM> DEV ADDR> 
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Program a Device With RAM Data (Continued) 



Procedure 



4. Accept or (optionally) change the 
address to begin transferring to. 
Default is the first device address, 
00000. 



Terminal Key Sequence 



29B (1st line) 
Terminal Display (2nd line) 



CR 



or 



ill 



FAM A 00 PIN 00 
FAM 00 PIN 00> 



z 


CR 



NOTE 
If you are using a programming Pak that does not require entry of a family/pinout code, the 29B 
skips to the display shown in step 5. 



5. Accept, or if display is incorrect, key 
in the 4-digit family/pinout code for 
the device you are programming 
(check the device list included with 
the Pak). 



6. Insert the blank device into the 
socket with the illuminated LED 
below it. 

NOTE 
"NN" in the displays represents the 

since power-up. 



7. Remove the programmed device. 
To program another, return to step 6. 



CR 



or 



PROGRAM DEVICE 
PROGRAM DEVICE> 



F 


F 


P 


P 


CR 



CR 



1 TEST DEVICE B 

'PROGRAM DEVICE B 

1 VERIFY DEVICE B 
1 PRG DONE NN HHHH 

sumcheck of ' i 
data transferred ' 

carriage return 

2 PRG DONE NN HHHH> 



sumcheck of 
data transferred 



1 29B Display 
2 Terminal Display 
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Load RAM From the Serial Port 

Use the following key sequence to transfer data through the serial port to the 29B's RAM, using SRC 
operation. 



Procedure 



29B (1st line) 
Terminal Key Sequence Terminal Display (2nd line) 



1 Set up the serial port according to 
the instructions given at the 
beginning of this section. 



Select the appropriate data 
translation format (listed in the 
following subsection) and enable 
that format using setect code B3 
(see select functions section for 
exact key sequence). 



3. Select the copy operation. 



c 





CR 



COPY DATA FROM 
COPY DATA FROM> 



4. Select the source of the data 
to be copied. 



p o 



CR 



POR A ADDR SIZE 
POR ADDR, SIZE> 
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Load RAM From the Serial Port (Continued) 



Procedure 



Terminal Key Sequence 



29B (1st line) 
Terminal Display (2nd line) 



5. Accept or (optionally) change the 
Peginning port address and size of 
the Plock to copy. Default is 00000. 

NOTE 
When the family/pinout code for o 
by-16 (16-bit) device has been 
selected, the port block size is in 
terms of 16-bit data. A hex block 
size of 100 (by-16) will load 200 
bytes of data. 



T 





SPACE 








R 


A 


CR 



CO POR> RAM A ADDR 
CO POR> RAM ADDR> 



or 



X 




X 


X 


X 


X 


J 


Y 




Y 


Y 


Y 


Y 


SPACE 














T 





SPACE 


R 


A 


OR 



Accept or (optionally) change the 
beginning RAM address to transfer 
the data to. Default is 00000. 
Instruct the host system to send the 
data file. If the timeout is not turned 
off (select function F9), the file must 
be sent within 25 seconds or an 
error message will be displayed. 



CR 



or 



1 1NPUT PORT a 

1 1NPUT DONE HHHH 



z z 



z 


z 


z 


CR 



sumcheck of 
data transferred 

carriage return 

2 INPUT DONE HHHH 



sumcheck of 
data transferred 



1 29B Display 
terminal Display 
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Output RAM Data to the Serial Port 

Use the following procedure to output data through the serial port, using SRC operation. 



Procedure 



Set up the serial port using the 
procedures described in the first 
part of this section. 



Select the appropriate data 
translation format from the list in the 
following subsection. Enable that 
format using select code B3 (see 
the select functions section of the 
manual for the key sequence). 



3. Select the copy operation. 



4. Select the source of the data 
to be copied. 



Terminal Key Sequence 



29B (1st line) 
Terminal Display (2nd line) 



c 





CR 



COPY DATA FROM 
COPY DATA FROM> 



CR 



RAM a ADDR SIZE 
RAM ADDR, SIZE> 
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Output RAM Data to the Serial Port (Continued) 



Procedure 



Terminal Key Sequence 



29B (1st line) 
Terminal Display (2nd line) 



5, Accept or (optionally) change the 
beginning RAM address and block 
size. Default is 00000. 

NOTE 
When the family/pinout code for o 
by-16 (16-bit) device has been 
selected, the port block size is in 
terms of 16-bit data A hex block 
size of 100 (by-16) will load 200 
bytes of data. 



T 





SPACE 








P 





CR 



or 



X 


X 


X 


X 


X 


J 














Y 


Y 


Y 


Y 


Y 


SPACE 














T 

i 





SPACE 


P 

i i 




i i 


CR 

i 



CO RAM> POR A ADDR 
CO RAM> FOR ADDR> 



6. Accept or (optionally) change the 
first port address to begin copying 
to. Default is 00000. 



CR 



or 



i i i 



l 


CR 



'OUTPUT PORT 



B 



1 0UTPUT DONE HHHH 

1 — i— ' 

sumcheck of 

data transferred 

formatted data file scrolls 
through on display; then 

2 OUTPUT DONE HHHH 



sumcheck of 
data transferred 



1 29B Display 
terminal Display 



J 
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Block Move 

Use the following procedure to move data from one block to another in RAM, using SRC operation. 



Procedure 



29B (1st line) 
Terminal Key Sequence Terminal Display (2nd line) 









1 Select the copy operation. 


c 





CR 


COPY DATA FROM 
COPY DATA FROM> 










2. Select the source of the data 
to be copied. 


R 


A 


CR 


RAM A ADDR SIZE 
RAM ADDR, SIZE> 



3. Accept or (optionally) change the 
beginning RAM address and size of 
the block to copy. Default is 00000. 



T 





SPACE 








R 


A 


CR 



or 



CO RAM> RAM A ADDR 
CO RAM> RAM ADDR> 



X 


X 


X 


X 


X 


J 


Y 


Y 


Y 


Y 


Y 


SPACE 


T 





SPACE 


R 


A 


CR 



4. Accept or (optionally) change the 
first address in RAM to which the 
block will be moved. Default is 00000, 



CR 

or 



m 



z 


CR 



1 BLOCK MOVE a 

1 BLOCK MOVE DONE 

terminal shows no change 



70 



1 29B Display 



J 



29B 



Remote Control 



r 



Verify RAM Data Against Device Data 

Use the following procedure to verify that the data in the 29B's RAM is the same as that in the device 
using SRC operation. 



Procedure 



29B (1st line) 
Terminal Key Sequence Terminal Display (2nd line) 



1 Select the verify operation. 



V 


E 


CR 



VERIFY DATA FROM 
VERIFY DATA FROM> 



2. Select the source of the data 
to be verified. 



D E 



CR 



DEV A ADDR/S/ZE 
DEV ADDR f SIZE> 



3. Accept or (optionally) change the 
beginning address and size of the 
block to verify. Default is 00000. 



T 





SPACE 








R 


A 


CR 



or 



X 


X 


X 


X 


X 


J 


Y 


Y 


Y 


Y 


Y 


SPACE 














T 





SPACE 


R 


A 


CR 



VE DEV> RAM /\ ADD R 
VEDEV>RAM ADDR> 
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Verify RAM Data Against Device Data (Continued) 



Procedure 



Terminal Key Sequence 



29B (1st line) 
Terminal Display (2nd line) 



4. Accept or (optionally) change the 
first address in RAM with which the 
block will be verified. Default is 00000. 

NOTE 
If you ore using a progromming Pok 
thot does not require entry of a 
fomily/pinout code, the 29B skips 
to the dispioy shown in step 5. 



i i 



CR 



or 



z z z 



CR 



FAM A 00 PIN 00 
FAM 00 PIN 00 



5. Accept or if displayed code is 
incorrect, key in the 4-digit 
family/pinout code for the device 
you are verifying (check the device 
list included with the Pak). 



CR 



or 



VERIFY DEVICE 
VERIFY DEV/CE> 



p 


p 


CR 



6. Insert the device into the socket 
with the illuminated LED below it. 



CR 



'VERIFY DEVICE B 
'VEDONE HHHH 



sumcheck of 
data transferred 



carriage return 
VE DONE 



HHHH 

i , i 



sumcheck of 
data transferred 



72 



7. Remove the device. To verify 
another, return to step 6. 



1 29B Display 
2 Termina! Display 
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Verify RAM Data With Serial Port Data 



Procedure 



Terminal Key Sequence 



29B (1st line) 
Terminal Display (2nd line) 



1 Set up the serial port using the 
procedures described in the first 
part of this section. 



Select the appropriate data 
translation format from the list in the 
following subsection. Enable that 
format using select code B3 (see 
the select functions section of the 
manual for the key sequence). 



3. Select the verify operation. 



CR 



VERIFY DATA FROM 
VERIFY DATA FROM> 



4. Select the source of the data 
to be verified. 



p o 



CR 



POR A ADDR SIZE 
POR ADDR r SIZE> 



V. 



29B 
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Verify RAM Data With Serial Port Data (Continued) 



Procedure 



Terminal Key Sequence 



29B (1st line) 
Terminal Display (2nd line) 



5. Accept or (optionally) change the 
Peginning address and block size 
to verify. Default is 00000. 



T 





SPACE 








R 


A 


CR 



VE POR> RAM A ADDR 
VE P0R> RAM, ADDR> 



or 



X 


X 


X 


X 


X 


J 














Y 


Y 


Y 


Y 


Y 


SPACE 














T 





SPACE 


R 


A 


CR 



6. Accept or (optionally) change the 
address to begin verifying with. 
Default is the first RAM address, 
00000. 



CR 



or 



z z 



CR 



1 VERIFY PORT B 

1 VE POR DONE HHHH 



sumcheck of 
verified data 

VE POR DONE HHHH 



sumcheck of 
verified data 
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Editing in SRC 

Use the following procedure to edit data in the 29B's RAM, using SRC operation.* Exit the SRC editor by 
pressing the ESCAPE key. 



Procedure 



29B (1st line) 
Terminal Key Sequence Terminal Display (2nd line) 



1 Select the edit mode. 



E 


D 


CR 



2. Key in the hexadecimal address 
that you wish to edit. 



X 


X 


X 


X 


X 


CR 



3. Key in the new data to be placed 
at the displayed address. Next 
address will then automatically be 
displayed. 

NOTE 
To decrement (address-1) addresses, 
press the / key. 



H 


H 


CR 



EDIT ADD R A 

EDIT ADDR 00000> 



XXXXX DHH A RHH 
XXXXX DHH, RHH>* 



UUUIC55 UtJVIUfc! K/AIVI 



(in hexa- data 
decimal) 



data 



77777 DHH RHH 
77777 DHH f RHH>* 



previous 
address +1 



'By-16 device editing causes a display of this format on the terminal 



ADDR DEV RAM NEW RAM 
XXXXX HHHH HHHH > 
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Select Functions in SRC 

The special codes described in the select functions section of this manual can also be invoked while 
in SRC mode. 



s 




E 




CR 



To display all the select functions available, press 

The following table lists the select functions and the codes used to enable them, from both the 29B 
and terminal keyboards. 



Hex (29B) Code 



SRC (terminal) Code 



Title 
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A1 

A2 

A3 

A4 

A5 

A6 

BO 

B1 

B2 

B3 

B4 

B9 

C1 

D7 

D8 

D9 

FO 

F1 

F3 

F4 

F5 

F6 

F7 

F8 

F9 

FA 

FB 

FC 



SW 
Fl 
IN 
CL 
SP 
SH 
DE 
SU 
SY 
FO 
NO 
Dl 
CA 
LE 
SI 
NU 
PR 
RE 
LO 
Nl 
Bl 

OC 
HE 
BY 
Tl 

CH 
EN 
RE 



Swap Nibbles 
Fill RAM 
Invert RAM 
Clear All RAM 
Split RAM 
Shuffle RAM 
Device Size 
Sumcheck RAM 
System Config 
Format Number 
Nonblank Fail 
Display Test 
Calibration 
Leader Output 
Size Record 
Null Count 
Program Count 
Remote Mode 
Lock Data On 
Nibble Mode 
Binary Base 
Octal Base 
Hex Base 
Byte/Nib Mode 
Timeout Off 
Char Output 
Enable Port 
Remote On Off 
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You may enable select functions in two ways using SRC; either by keying in the 2-digit SRC code 
(followed by a carriage return) or by first pressing "SE" and then the hex code. The following example 
shows how to clear the 29B's RAM (hex code A4) using both methods. 

STANDARD ENTRY: 

Press 



S E 



SPACE 


A 



CR 



the 29B will then display CLEAR ALL RAM ** and the terminal will display a prompt (>). 

ABBREVIATED ENTRY: 

Press 



c 


L 


CR 



The 29B will then display CLEAR ALL RAM ** and the terminal will display a prompt (>). 
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Data Translation Formats 

Introduction 

This subsection defines the data translation formats available for the 29B. The 29B is capable of 
interfacing with all RS232 serial equipment employing a data translation format described in this 
subsection. 

Each data translation format is assigned a 2-digit code which the operator enters into the 
programmer (from the keyboard or, in remote control, through the serial port) to send or receive data 
in that format. In addition to the data translation format code, there is a 1 -digit instrument control 
code which specifies control characters to be transmitted to, or received from, peripheral instruments. 

In several cases, the 29B's standard display symbols will be shortened to accommodate large 
address fields used with some translation formats. These are: 



D 



a 



a 



a 



a 



□ 



Copy RAM to Port 
Copy RAM to Port 
Copy Port to RAM 
Copy Port to RAM 
Copy Port to RAM 



FORMAT: HP 64000 Absolute (Format #89) 

DISPLAY: RAM>POR A ZZZZZZZZ 

FORMAT: Motorola Exormax (Format #87) 

DISPLAY: RAM>POR A ZZZZZZ 

FORMAT: HP 64000 Absolute (Format #89) 

DISPLAY: P A ZZZZZZZZ/YYYYY 

FORMAT: Motorola Exormax (Format #87) 

DISPLAY: P A ZZZZZZ/YYYYY 

FORMAT: Extended Tek Hex (Format #94) 

DISPLAY: P A LO ADDR/YYYYY 
P A HI ADDR/YYYYY 



Pressing REVIEW to review I/O parameters. 

FORMAT: HP 64000 Absolute* and Motorola Exormax 
DISPLAY: XXXX/YYYYYZZZZZZ 



In the HP format, ZZZZZZ represents the six least significant digits in the 8-digit address field. If either of the two 
most significant digits in the field is not zero, the display will show PORT instead of the address. To view the 
address, reinitiate the key sequence for the input or output operation. 
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Data Verification 

For data verification, the 29B calculates a sumcheck of all data sent to or from the programmer, At 
the end of a successful input operation, the programmer will display the sumcheck of all data 
transferred, It will also compare any received sumcheck fields with its own calculation: If the two 
agree, the programmer will display the sumcheck; a mismatch will produce an error message 
Output data is always followed by a sumcheck field which may be printed on disk or tape for use in 
subsequent input operations. 

Description of Format Codes 

Each format is assigned a 2-digit data translation format code which the operator enters to instruct 
the programmer as to which format to use. In addition to this code a 1-digit instrument control code 
may be used to specify control characters for peripheral equipment. The codes must be formatted 
as follows: xyy, where "x" is the instrument control code; vv yy," the format code If no codes are entered 
into the programmer, the current default values will be in effect. 

The following list shows the instrument control codes, with the corresponding 29B action. 



Control 
Code 



Programmer Action 



Sends data immediately and continuously until acknowledging a "reader off" 
code. It will then stop sending data until receiving a "reader on" code. Sending 
no control codes results in normal, uninterrupted transmission. 

1 Sends "reader on" (ASCII DC1/Hex 11) when ready to receive data, and "reader 
off" (ASCII DC3/Hex 13) when all data is received. Also send "punch on" (ASCII 
DC2/Hex 12) before sending data, and "punch off" (ASCI DC4/Hex 14) after 
sending data, 

2 Sends data after acknowledging a "reader on" (ASCII DC1/Hex 11), and stops 
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Leader and Null Output 

A leader is a string of characters that is attached to the beginning and end of a data file. It is used 
to separate different files from one another and allows extra room which may be necessary for 
loading and unloading the data medium to or from equipment. For the 29B, the leader is sent at the 
beginning and end of a data output operation. With one exception, this leader will always be 
comprised of carriage return [CR], a line feed [LF], and 50 nulls in succession. 

Null count is the number of null characters in a string of characters between each record or line 
within a file. What actually comprises a data record depends upon the format that is being used. 
Records and lines can basically be thought of as separations of data within a file. 

Null count is a parameter which can be defined by the 29B user for use with printers with a slow 
carriage return response time. The number of nulls can be set to any value from zero to 254 decimal 
(FE hexadecimal). With one exception, the string of characters actually sent between each and every 
record or line of the file includes a carriage return [CR], a line feed [LF], and the number of nulls 
defined by the null count. 

The exception referred to above for the leader and the null count occurs when the user defines the 
null count equal to the value of "FF" hexadecimal (or 255 decimal]. In this case, the leader is made 
up of a solitary carriage return [no line feed and no nulls). Also, the string separating the records of 
the file is a carriage return (no line feeds and no nulls). 

Parity for the beginning and end leader is the same as the parity for the data within the file. The 
same is true for the carriage return [CR], line feed [LF] and nulls separating the records or lines of the 
file. They have the same parity as the data. However, it should be noted that binary formats (10, 11 
and 89) do not have parity for their data; therefore, the leader, the carriage return, line feed, and 
nulls separating the records for these files have no parity. 
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Translation Formats 

This section gives information on the translation formats available for input and output by the 29B, 
listed by code number in numerical order. The table below provides a quick reference of all the 
translation formats and corresponding codes. 



Format 


Code 


Format 




Code 


ASCII-BNPF 


01 (05)* 


RCA Cosmac 




70 


ASCII-BHLF 
ASCII-B10F 
5-Level BNPF 


02 (06)* 

03 (07)* 
08 (09)* 


Fairchild Fairbug 
MOS Technology 
Motorola Exorciser 




80 
81 
82 


Binary 


10 


Intel Intellec 8/MDS 




83 


DEC Binary 
Spectrum 

a n^-vi /->_j._i re — i 


11 
12 (13)* 

on roci * * 


Signetics Absolute Object 
Tektronix Hexadecimal 

IVIVJI^I KJ\KJ l_A<-M 1 1 IVJA 




85 
86 

Q7 


ASCII-Octal (Percent) 
ASCII-Octal (Apostrophe) 
ASCII-Octal SMS 


31 (36)** 
32 
37 


Intel MCS-86 Hexadecimal Object 
Hewlett-Packard 64000 Absolute 
Texas Instruments SDSMAC 


88 
89 
90 


ASCII-Hex (Space) 

ASCII-Hex (Percent) 
ASCII-Hex (Apostrophe) 


50(55)** 

51 (56)** 
52 


DCU Format 

Extended Tektronix Hexadecimal 


93 
94 


ASCII-Hex (Comma) 
ASCII-Hex SMS 


53 (58)** 
57 









* For transmission of data without start codes, these alternate data translation format codes are used. 
** For transmission of data with the SOH (CTRL A) start code, these alternate data translation format codes are used. 
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ASCII Binary Format, Codes 01, 02 and 03 (or 05, 06, and 07) 

In these formats, bytes are recorded in ASCII codes with binary digits represented by N's and P's, L's 
and H's, or 1's and 0's, respectively. See the figure. The ASCII Binary formats do not have addresses. 

The figure shows sample data bytes coded in each of the three ASCII Binary formats. Incoming bytes 
are stored in RAM sequentially starting at the first RAM address. Bytes are sandwiched between "B" 
and "F" characters and are normally separated by spaces. Data can also be expressed in 4-bit 
words. Any other characters, such as carriage returns or line feeds, may be inserted between an "F" 
and the next "B". The start codes are a nonprintable STX, control B (or hex 02), and the end code is a 
nonprintable ETX, control C (or a hex 03). 

NOTE 
Data without a start code may be input to or output from the programmer by use of 
alternate data translation format codes. These are, ASCII-BNPF, 05 ; ASCII-BHLF, 06 
ASCII-BIOF, 07. 

A single data byte can be aborted if the programmer receives an E character between B and F 
characters. Data will continue to be stored in sequential RAM addresses. The entire data transfer can 
be aborted by pressing any mode key (COPY, VERIFY, SELECT, EDIT). 

Data is output in 4-byte lines with a space between bytes, 
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FORMAT 01 (OR 05) 



A) BPPPPPPPPF 
BPPPPPPPPF 
BPPPPPPPPF 
BPPPPPPPPF 
BPPPPPPPPF 
BPPPPPPPPF 
BPPPPPPPPF 
BPPPPPPPPF 



BPPPP 
BPPPP 
BPPPP 
BPPPP 
BPPPP 
BPPPP 
BPPPP 
BPPPP 



PPPPF 
PPPPF 
PPPPF 
PPPPF 
PPPPF 
PPPPF 
PPPPF 
PPPPF 



(2) 
BPPPPPPPPF T BPPPPPPPPF 
BPPPPPPPPF BPPPPPPPPF 
BPPPPPPPPF BPPPPPPPPF 



BPPPPPPPPF 
BPPPPPPPPF 



BPPPPPPPPF 
BPPPPPPPPF 



BPPPPPPPPF BPPPPPPPPF 
BPPPPPPPPF BPPPPPPPPF 
BPPPPPPPPF BPPPPPPPPF (3) 



FORMAT 02 (OR 06) 



'A) BHHHHHHHHF 
BHHHHHHHHF 
BHHHHHHHHF 
BHHHHHHHHF 
BHHHHHHHHF 
BHHHHHHHHF 
BHHHHHHHHF 
BHHHHHHHHF 



BHHHHHHHHF 
BHHHHHHHHF 
BHHHHHHHHF 
BHHHHHHHHF 
BHHHHHHHHF 
BHHHHHHHHF 
BHHHHHHHHF 
BHHHHHHHHF 



BHHHHHHHHF 
BHHHHHHHHF 
BHHHHHHHHF 
BHHHHHHHHF 
BHHHHHHHHF 
BHHHHHHHHF 
BHHHHHHHHF 
BHHHHHHHHF 



(2) 

J BHHHHHHHHF 
' BHHHHHHHHF 
BHHHHHHHHF 
BHHHHHHHHF 
BHHHHHHHHF 
BHHHHHHHHF 
BHHHHHHHHF 
BHHHHHHHHF 



(3) 



FORMAT 03 (OR 07) (£ 



B11111111F 
B111H111F 
BllllllllF 
B11111111F 
BllllllllF 
BllllllllF 
BllllllllF 
BllllllllF 



BllllllllF 
BllllllllF 
BllllllllF 
BllllllllF 
BllllllllF 
BllllllllF 
BllllllllF 
BllllllllF 



(2) 

BllllllllF T'bIIIIHIIF 

BllllllllF BllllllllF 



BllllllllF 
BllllllllF 
BllllllllF 
BllllllllF 
BllllllllF 
BllllllllF 



BllllllllF 
BllllllllF 
BllllllllF 
BllllllllF 
BllllllllF 
BllllllllF 



(3) 



LEGEND 
Start Code - nonprintable STX - CTRL B is the optional Start Code 

(2) Characters such as spaces, carriage returns and line feeds may appear between bytes 

(3) End Code - nonprintable ETX - CTRL C 
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The 5-Level BNPF Format, Codes 08 or 09 

Except for the start and end codes, the same character set and specifications are used for the ASCII- 
BNPF and 5-level BNPF formats. 

Data for input to the programmer is punched on 5-hole Telex paper tapes to be read by an ASCII- 
based reader that has an adjustable tape guide. The reader reads the tape as it would an 8-level 
tape, recording the 5 holes that are on the tape as 5 bits of data. The 3 most significant bits are 
recorded as if they were holes on an 8-level tape. The programmer's software converts the resulting 
8-bit codes into valid data for entry in RAM. 

The start code for the format is a left parenthesis, ("Figs K" on a Telex machine), and the end code is 
a right parenthesis, ("Figs L" on a Telex machine]. The 5-level BNPF format does not have addresses. 

NOTE 
Data without a start code may be input to or output from the programmer by use of the 
alternate data translation format code, 09. 
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Binary Transfer, Code 10 

Data transfer in the Binary format consists of a 
stream of 8-bit data words preceded by a byte 
count and followed by a sumcheck. The Binary 
format does not have addresses. 

A paper tape generated by a programmer will 
contain a 5-byte, arrow-shaped header foiiowed 
by a null and a 4-nibble byte count. The start 
code, an 8-bit rubout, follows the byte count. The 
end of data is signalled by two nulls and a 2-byte 
sumcheck of the data field. Refer to the figure. 

The programmer stores incoming binary data 
upon receipt of the start character. Data is stored 
in RAM starting at the first RAM address and en- 
ding at the last incoming data byte. Transmission 
may be aborted by pressing any mode key, 




2 BYTE HEX SUMCHECK (02FB) 
2 NULLS 



BINARY DATA 




BIT 
1 



— RUBOUT (START CODE) 
4 NIBBLE HEX BYTE COUNT 
1 NULL 



ARROW 
HEAD 





2 



I 

0020 HEX 

(32 DECIMAL) 



HI LOW 

ORDER ORDER 
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DEC Binary Format, Code 11 

Data transmission in the DEC Binary format is a stream of 8-bit data words with no control characters 
except the start code. The start code is one null preceded by at least one rubout. A tape output from 
the programmer will contain 32 rubouts in the leader. The DEC Binary format does not have addresses. 
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Spectrum Format, Codes 12 or 13 

In this format, bytes are recorded in ASCII codes with binary digits represented by 1's and O's. Each 
byte is preceded by an address. 

The figure shows sample data bytes coded in the Spectrum format. Bytes are sandwiched between 
the space and carriage return characters and are normally separated by line feeds, The start code 
is a nonprintable STX, control B (or hex 02), and the end code is a nonprintable ETX, control C (or hex 
03). 



Optional Start Code 
is a nonprintable STX- 



11 
12 



Address Code is 4 decimal digits 



T 



J L 



1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 

1 1 1 1 1 i 1 1 

iiiiiii i 
l i i mil 
uiiiiii 
miiiii 
uiiiiii 
liimii 
miiiii 
mi 
mi 
1 1 i i 
i ill 
li 



i 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
11 



End code is a nonprintable ETX 



r 



4 or 8 data bits appear between the 
space and the carriage return 



NOTE 

Data without a start code may be input to or output from the programmer by use of the 
alternate data translation format code 13 

A single data byte can be aborted if the programmer receives an "E" character between a space 
and a carriage return. Data will continue to be stored in sequential RAM addresses. The entire data 
transfer can be aborted by pressing any mode key (COPY, VERIFY, SELECT or EDIT). 

Data output to a printer will have one address and one byte of data on each line. The programmer 
first sends an STX (optionally), then the data, and finally an ETX. 
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ASCII Octal and Hex Formats, Codes 30-37 and 50-58 

Each of these formats has a start and end code, and similar address and sumcheck specifications. 
The figure illustrates 4 data bytes coded in each of the 9 ASCII-Octal and Hex formats. Data in these 
formats is organized in sequential bytes separated by the execute character (space, percent, 
apostrophe or comma). Characters immediately preceding the execute character are interpreted as 
data. ASCII-Hex and Octal formats can express 8-bit data, by 2 or 3 octal, or 1 or 2 hex characters. 
Line feeds, carriage returns and other characters may be included in the data stream as long as a 
data byte directly precedes each execute character. 

Although each data byte has an address, most are implied. Data bytes are addressed sequentially 
unless an explicit address is included in the data stream. This address is preceded by a "$" and an 
"A", must contain 2 to 4 hex or 3 to 6 octal characters, and must be followed by a comma, except for 
the ASCII-Hex (Comma) format, which uses a period. The programmer skips to the new address to 
store the next data byte; succeeding bytes are again stored sequentially. 

Each format has an end code, which terminates input operations. However, if a new start code follows 
within 16 characters of an end code, input will continue uninterrupted. 

After receiving the final end code following an input operation, the programmer calculates a 
sumcheck of all incoming data. Optionally, a sumcheck can also be entered in the input data 
stream. The programmer compares this sumcheck with its own calculated sumcheck. If they match, 
the programmer will display the sumcheck; if not, a sumcheck error will be displayed. 

NOTE 
The sumcheck field consists of either 2-4 hex or 3-6 octal digits, sandwiched between "$S" 
and ", " characters. The sumcheck immediately follows an end code. It is optional in the 
input mode, but always included in the output mode. The most significant digit of the 
sumcheck may be O or I when expressing 16 bits as 6 octal characters. 

Output is begun by invoking an output-to-port operation. The programmer divides the output data 
into 8-line blocks. Data transmission is begun with the start code, a nonprintable STX, optionally SOH.* 
Data blocks follow, each one prefaced by an address for the first data byte in the block. The end of 
transmission is signalled by the end code, a nonprintable ETX. Directly following the end code is a 
sumcheck of the transferred data. 



ASCII-Octal SMS and ASCII-Hex SMS use SOM (CTRL R) as a start code and EOM (CTRL T) as an end code. 
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-Optional Octal Address Field (Typical) 



f I (——Octal Data Byte (Typical) 

FORMAT 30 (OR 35) 0SAOOOOOO, r^ 

-*77 T 7 7 377 3-77 377 377 7577 377 377 377 377 377 377 377 377 377 !4) 

Execute Character— ~ 



$S007760 , 



j Optional Octal Sumcheck Field (Typical) 

FORMAT 31 (OR 36) 0$AOOOOOO, ^_„,„_ r .,..,„. / ~ 

3777.3777.3777.3777.3777.377'/.377y.377"/.377"/.3777.3777.377"/.3777.3777.377"/.377/.'v4) 

*S007760 , 



FORMAT 32 0$AOOOOOO, , 

377 ' 377 ' 377 ' 377 ' 377 ' 377 ' 377 ' 377 ' 377 ' 377 ' 377 ' 377 ' 377 ' 377 ' 377 ' 377 (4; 
*S007760 , 



FORMAT 37 (2; *AOOOOOO , 

~" 377 ' 377 ' 377 ' 377 ' 377 ' 377 ' 377 ' 377 ' 377 ' 377 ' 37 / ' Z~. 
$S007760 , 






FORMAT 50 (OR 55) CO *AOOOO , 

FF FF pp pp ff ff FF FF FF FF FF FF FF FF FF- FF (4,! 

fSOFFO , 



-Optional Hex Sumcheck Field 



FORMAT 51 (OR 56) *AOOOO , 

pp pp pp pp FF FF FF FF FF FF FF FF FF FF FF FF !4; 

*SOFFO , 



FORMAT 52 *AOOOO , 

pp - pp - pp - pp - pp ' FF ' FF ' FF 

* SOFFO , 



FF - FF ' FF < pp - FF < F F ' FF ' (4! 



FORMAT 53 (OR 58) * AOOOO 

FF FF 

*SOFFO 
FORMAT 57 



r-r- cr •"'- r-r- r-r- c-rr crtr crc- ccr cc ccr PP PP PP PP PP 'A) 



(2 s ' $AOOOO , 
-' pp < pp • pp - pp - FF - FF ' FF ' FF ' FF ' FF ' FF ' FF ' FF ' FF ' FF ' FF ' (3) 

$SOFFO , 



LEGEND 
Start Code is nonprintable STX - CTRL B (optionally SOH - CTRL A) (3) End Code is nonprintable EOM - CTRL T 
(?) Start Code is nonprintable SOM - CTRL R End Code is nonprintable ETX - CTRL C 
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RCA Cosmac Format, Code 70 

Data in this format begins with a start record consisting of the start character (!M or ?M), an address 
field, and a space. See the figure. 

The start character ?M is sent to the programmer only by a development system. This happens when 
the operator enters the interrogation ?M at a terminal (linked in parallel with the programmer to the 
development system), followed by the address in the development system memory where data 
transmission is to begin, followed by a number of bytes to be transferred, then by a carriage return. 
The development system responds by sending ?M to the programmer, followed by the starting 
address, and a data stream which conforms to the data input format described in the ASCII-Hex and 
Octal figure. Transmission stops when the specified number of bytes have been transmitted. 

Address specification is required for only the first data byte in the transfer. An address must have 1 to 
4 hex characters and be followed by a space. The programmer records the next hex character after 
the space as the start of the first data byte. (A carriage return must follow the space if the start code 
?M is used.) Succeeding bytes are recorded sequentially. 

Each data record is followed by a comma if the next record is not preceded by an address, or by a 
semicolon if it starts with an address. Records consist of data bytes expressed as 2 hexadecimal 
characters and followed by either a comma or semicolon, and a carriage return. Any characters 
received between a comma or semicolon and a carriage return will be ignored by the programmer. 

The carriage return character is significant to this format because it can signal either the continuation 
or the end of data flow; if the carriage return is preceded by a comma or semicolon, more data 
must follow; the absence of a comma or semicolon before the carriage return indicates the end of 
transmission. 

Output data records are followed by either a comma or a semicolon and a carriage return. The 
Start-of-File records are expressed exactly as for input. 
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Start Record - 



!M or ?M = Start Characters 
0000 = Address 



1 MOOOO , 

p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p 
p p p p p p p p j: : p ,:.:■ p p p p p p p p p p p p p p p p p p p p p 
p p p p p p p p- p p p p p p p p p p p p p p p p p p p p p p p p 
p ;::. p p p p p p p ;: . p p p p j:.: p p p p p p p p p p p p p p p p p 
p f ::• p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p 



r 



CD 



(2)" 



End-of-File Record 



Data Records 

FF = 2 Hex Characters = (1 Byte) 
Bytes per record is variable 
, = End ot Record Character 
; = End of Record Character if 
followed by expressed 
address 



LEGEND 
Nonprinting line feed, carriage return, and 
(2) Nonprinting carriage return 



nulls 
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Fairchild Fairbug, Code 80 

In the Fairbug format input and output requirements are identical; both have 8-byte records and 
identical control characters. The figure simulates a Fairbug data file. A file begins with a 5-character 
prefix and ends with a 1 -character suffix. The Start-of-File character is an "S", followed by the 
address of the first data byte. Each data byte is represented by 2 hexadecimal characters. 

NOTE 
Address specification is optional in this format a record with no address directly follows 
the previous record. 

Each data record begins with an "X", and always contains 8 data bytes. A 1-digit hexadecimal 
sumcheck follows the data in each data record. The sumcheck represents, in hexadecimal notation, 
the sum of the binary equivalents of the 16 digits in the record; the half carry from the fourth bit is 
ignored. 

The programmer ignores any character (except for address characters) between a sumcheck and 
the start character of the next data record. These spaces can be used for any comments. 

The last record consists of an asterisk only, which indicates the end of data transmission. 



Start Record— 



S = Start Character 
0000 = Address Field 



souou 

X F F F F F F F F F F F F F F F F 
XFFFFFFFFFFFFFFFFO 
X F F F F F F F F F F F F F F F F 
X F F F F F F F F F F F F F F F F 
X F F F F F F F F F F F F F F F F 
XFFFFFFFFFFFFFFFF o 

XFFFFFFFFFFFFFFFF o 

XFFFFFFFFFFFFFFFFO 

x F F F F F F F F F F F F F F F F o 

XFFFFFFFFFFFFFFFFO J 
* 



— Data Records 

X = Data Record Start Character 
FF = 2 Hex Characters (1 Byte) 
C= Checksum. 1-digit summation 
of data in record 



M 



End-of-File Record 
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MOS Technology Format, Code 81 

The data in each record is sandwiched between a 7-character prefix and a 4-character suffix. The 
number of data bytes in each record must be indicated by the byte count in the prefix. The input file 
can be divided into records of various length. 

The figure simulates a series of valid data records. Each data record begins with a semicolon. The 
programmer will ignore all characters received prior to the first semicolon. All other characters in a 
valid record must be valid hex digits (0-9, A-F). A 2-digit byte count follows the start character. The 
byte count, expressed in hexadecimal digits, must equal the number of data bytes in the record. The 
byte count is greater than zero in the data records, and equals zero (00) in the end-of-file record. The 
next 4 digits make up the address of the first data byte in the record. Data bytes follow, each 
represented by 2 hexadecimal digits. The end-of-file record consists of the semicolon start character, 
followed by a "00" byte count, the record count and a sumcheck. 

The sumcheck, which follows each data record, is a two-byte binary summation of the preceding 
bytes in the record (including the address and byte count), in hexadecimal notation. 



Start Character 



IrU 



Byte Count 

Address Field 



- Sumcheck of record including 
data, address and byte count 



1 oc 



O F F' F ! ::: F' F F F' F F F F' F' F' F' F F F 

1 Q f p: p p p p p: p- p p p p p p p p p p 

20FFFFFFFFFFFI-FFFFFF 

3 Q p ;:: ' p p p p p p p p p p p p p p- p p 

4 n r p p p f :.- p p p p p p p p p p p p p 
050005 2r~ End-of-File Record 



r p p p- p f :• p p p- p p j ..:• p p j q q q 
rpppp pp pp ppppp 1 q j 
;:• p' f p j::: p. p p p p p: p p p j q 2 () 
:: ppppppppppppp t 030 

■-•FFFFFFFFFFFFF1040 



Data 
Records 



JL 



Record Count 



1 L 



Sumcheck 
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LEGEND 
C.) Nonprinting Carriage Return, line feed, and nulls 
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Motorola Exorciser Format, Code 82 

Motorola Exorciser data files may begin with an optional sign-on record, which is initiated by the start 
characters "SO." Valid data records start with an 8-character prefix and end with a 2-character suffix. 
The figure demonstrates a series of valid Motorola data records. 

Each data record begins with the start characters "S1"; the programmer will ignore all earlier 
characters. The third and fourth characters represent the byte count which expresses the number of 
data, address and sumcheck bytes in the record. The address of the first data byte in the record is 
expressed by the last 4 characters of the prefix. Data bytes follow each represented by 2 
hexadecimal characters. The number of data bytes occurring must be three less than the byte count. 
The suffix is a 2-character sumcheck, which equals the one's complement of the binary summation of 
the byte count, address and data bytes. 

The end-of-file record donsists of the start characters "S9," the byte count (equal to "03"), the address 
(in hex) and a sumcheck. 



Byte Count +3 



Start Character 



Optional Sign-On Record 
(SO = Sign-On Characters 



Sumcheck of record 



SOOB0000444 1 544 i 20492F4FF 

S 1 1 30000FFFFFFFFFFFFFFFFFFFF FFFFFFFFFFFFFC 
S 1 1 300 1 OFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEC 
S 1 1 30020FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFDC 
S 1130 3 F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F C C 
£113 4 F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F B C 
S9030000FC "J- End-of-File Record 
I II JL il I 



Data 
Records 



End-of-File Record 
Start Characters — ' 



Byte Count 



•— Sumcheck 
I— Address 



LEGEND 
O Nonprinting Carriage Return, line feed, and nulls 
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Intel Intellec 8/MDS Format, Code 83 

Intel data records begin with a 9-character prefix and end with a 2-character suffix. The byte count 
must equal the number of data bytes in the record. 

The figure simulates a series of valid data records. Each record begins with a colon, which is 
followed by a 2-character byte count. The 4 digits following the byte count give the address of the 
first data byte. Each data byte is represented by 2 hex digits; the number of data bytes in each 
record must equal the byte count. Following the data bytes of each record is the sumcheck, the two's 
complement (in binary) of the preceding bytes (including the byte count, address and data bytes), 
expressed in hex. 

The end-of-file record consists of the "colon" start character, the byte count (equal to "00"), the 
address, the record type (equal to "01") and the sumcheck of the record. 



Start Character 



i— Address 



r Sumcheck of record 



2 Hex Characters (1 Byte) 



Byte Count - 1 



1 F F F F F F : F F F F F F F F F F F F F F F F F F' F F F F F F F F O ( 
1 000 1 000F FFFFFFFFFFFFFFFFFFFFFF1 r FF FFFFFFFC 
1 O 2 O F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F E ( 
1 3 F F F F F F F F F F F F F F F F F F F F F F F F F F :: ' F F F F F F D < 
1 4 O O F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F C ( 
OOOOOOO IFF 7J-End-of-File Record 



Data 
Records 



Transmission Checksum 
Record Type 



LEGEND 
O Nonprinting Carriage Return, line feed, and nulls 
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Signetics Absolute Object Format, Code 85 

The figure shows the specifications of Signetics format files. The data in each record is sandwiched 
between a 9-character prefix and a 2-character suffix. 

The start character is a colon. This is followed by the address, the byte count and a 2-digit address 
check. The address check is calculated by exclusive ORing every byte with the previous one, then 
rotating left one bit, Data is represented by pairs of hexadecimal characters. The byte count must 
equal the number of data bytes in the record, The suffix is a 2-character data check, calculated 
using the same operations described for the address check. 

The end-of-file record consists of the "colon" start character, the address and the byte count (equal to 
"00"). 



Start Character 



I 



r- Address 
Check 



i- 2 Hex Characters 
(1 Byte) 



-Data 
Check 



O 1 2 O F F F F F F F F F F' F F F F F F F F F F F F F F F F F F F F F F O 
00 1 1 060FF FFFFFFFF FFFFFFFFFFFFFFFFFFFFFFOO 
2 1 A F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F 
0030 1 OEOFFFFFFF FFFFF FFFFFFFFFFFFFFFFFFFFOO 
O 4 1021 F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F 
000000 



Data 
Records 



JU-I 



Transfer Address 



TT 



Byte Count (00 in End-of-File Record) 



LEGEND 
O Nonprinting Carriage Return, line feed, and nulls 
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Tektronix Hexadecimal Format, Code 86 

The figure illustrates a valid Tektronix data file. The data in each record is sandwiched between the 
start character (a slash) and a 2-character sumcheck. Following the start character, the next 4 
characters of the prefix express the address of the first data byte. The address is followed by a byte 
count, which represents the number of data bytes in the record, and by a sumcheck of the address 
and byte count. Data bytes follow, represented by pairs of hexadecimal characters. Succeeding the 
data bytes is their sumcheck, an 8-bit sum, modulo 256, of the 4-bit hex values of the digits making 
up the data bytes. All records are followed by a carriage return. 

Data is output from the programmer starting at the first RAM address and continuing until the number 
of bytes in the specified block have been transmitted. The programmer divides output data into 
records prefaced by a start character and an address field for the first byte in the record. 

The end-of-fjle record consists of a start character (slash), followed by the transfer address, the byte 
count (equal to "00"), and the sumcheck of the transfer address and byte count. 

An optional abort record contains 2 start characters (slashes), followed by an arbitrary string of 
ASCII characters. 



Start Character 



u 



Address Field 



Data 
Records 



Transfer Address 



.. F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F E 

' 00 1 1 002FF'- FF FFFFFFFFFFFFFFFFFFF !- FFF FF F'FEO 
' 2 i O 3 F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F E 
/ 3 1 4 F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F E 
' 4 1 5 F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F E 
' OOOOOOOO Zh End-of-File Record L - r 1 

| ■— Sumcheck of 

1— Sumcheck of Address 
and Byte Count 

Byte Count (00 in End-of-Fiie Record) 



J 



JL 



Data Bytes 



LEGEND 
O Nonprinting Carriage Return, line feed, and nulls 
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Motorola Exormax Format, Code 87 

Motorola data files may begin with an optional sign-on record, initiated by the start characters "SO." 
Data records start with an 8- or 10-character prefix and end with a 2-character suffix. The figure 
demonstrates a series of Motorola Exormax data records. 

Each data record begins with the start characters "S1" or "S2"; "S1" if the following address field has 4 
characters, S2 if it has 6 characters. The third and fourth characters represent the byte count, which 
expresses the number of data, address and sumcheck bytes in the record. The address of the first 
data byte in the record is expressed by the last 4 characters of the prefix (6 characters for addresses 
above hex FFFF). Data bytes follow, each represented by two hexadecimal characters. The number of 
data bytes occurring must be 3 or 4 less than the byte count. The suffix is a 2-character sumcheck, 
the one's complement (in binary) of the preceding bytes in the record, including byte count, address 
and data bytes. 

The end-of-file record begins with either an "S8" or "S9" start character. The start character must be 
"S9" if the previous data record started with an "S1"; otherwise, either "S8" or "S9" may be used. 
Following the start characters are the byte count (equal to "03"), the address (equal to "0000") and a 
sumcheck. 
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Optional Sign-On Record 



S00B0000444 1 544 1 20492F4FF' 



'ci'2. 1 4f- 'r OOUOr F F r r r r r i- F F F f- i - r r r r~ f- F Fr f~ r r F FFFFFlJ 
S i 1 300 i OFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEC 
31130020FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFDC 
S 1 1 3 3 F F' F F' F F' F' F ' F- F F f :: ' F F F F F F F F F F F F F F F' F" F' F" F F C C 
S1130040FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFBC 
S9030000FC Z\~ End-of-File Record 



Data 
Records 



Start Character - 



Byte Count — ' >— Address 



Sumcheck 



LEGEND 
Nonprintina Carriage Return, line feed, and nulls 
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Intel MCS-86 Hexadecimal Object, Code 88 

The Intel 16-bit Hexadecimal Object file record format has a 9-character (4-field) prefix that defines 
the start of record, byte count, load address, and record type and a 2-character sumcheck suffix. 
The figure illustrates the sample records of this format. 

The four record types are: 

00 = data record 

01 = end record (signals end of file) 

02 = extended address record (added to the offset to determine the absolute destination address) 

03 = start record (ignored during input and not sent during output by Data I/O translator firmware) 

Record type 00, data record, begins with the colon start character. This is followed by the byte count 
(in hex notation), the address of the first data byte, and the record type (equal to "00"). Following 
these are the data bytes. The sumcheck follows the data bytes and is the two's complement (in 
binary) of the preceding bytes in the record, including byte count, address and data bytes. 

Record type 01, the end-of-file record, also begins with the colon start character. This is followed with 
the byte count (equal to "00"), the address (equal to "0000"), the record type ("01") and the 
sumcheck, "FF". 

Record type 02, the extended address record, defines bits 4 to 19 of the segment base address. It 
can appear randomly anywhere within the object file and in any order; i.e„ it can be defined such 
that the data bytes at high addresses are sent before the bytes at lower addresses. The following 
example illustrates how the extended address is used to determine a byte address. 



Start Character 



I 



r— Address 

I — ! — I 
U20000020000FC D— Sign on Record 

1 O F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F < 
1 O O I O F F F : ' F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F O 
1 O 200 O F F F F F F F F F F F ?■' F F F F F F : F F' F F F r F F r F F 7 F F F' F F E 
:L0003000FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFD0 
1 o O O 4 O F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F C O 
OOOOOOO 1 F'T - ]— End-of-File Record 



Byte Count 



Data 
Records 



Sumcheck 
Record Type 



LEGEND 
Nonprinting Carriage Return, 
line feed, and nulls 
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Problem: Find the address for the first data byte for the following file. 

: 02 0000 02 1230 BA 

: 10 0045 00 55AA FF BC 

Solution: 

Step 1: Find the record address for the byte. The first data byte is 55. Its record address is 0045 from 
above. 

Step 2: Find the offset address. The offset address is 1230 from above. 

Step 3: Shift the offset address one place left, then add it to the record address, like this: 

offset address 1230 (upper 16 bits) 

+ record address 0045 (lower 16 bits) 

12345 (20-bit address) 

The address for the first data byte is therefore 12345. 

NOTE 
Always specify the address offset when using this format even when the offset is zero. 

During output translation, the firmware will force the record size to 16 (decimal) if the record size is 
specified greater than 16. There is no such limitation for record sizes specified less than 16. 
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Hewlett-Packard 64000 Absolute Format, Code 89 

Hewlett-Packard Absolute is a binary format with control and data-checking characters. See the figure. 

Data files begin with a Start-of-File record including the data bus width, data width base, transfer 
address, and a sumcheck of the bytes in the record. 

Data records follow the Start-of-File record. Each begins with 2 byte counts: the first expresses the 
number of 16-bit words in the record not including the sumcheck and itself; the second expresses 
the number of 8-bit data bytes in the record. Next comes a 32-bit address, which describes the 
storage location of the following data byte. Data bytes follow; after the last data byte comes a sum- 
check of every byte in the record except the first byte. 

The end-of-file record consists only of a byte count, which is always zero. 
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HIGH LOW 
ORDER ORDER 



END-OF-FILE. 
RECORD 



ONE DATA 
RECORD 



START-OF-FILE 
RECORD 






• • 

• •• 

• •• 



■ End-of-File record consists only of a byte count of 0. 



Checksum 



Data bytes 



— Address where following data byte is to be stored. 

. Byte Count. Number of 8-bit data bytes. 

■Word Count. Number of 16-bit words in record except checksum and itself. 

' Checksum. Modulo 256 sum of all bytes in the record except the first byte. 

■ Transfer address for microprocessor program counter. 

Data Word Width: the number of bits in the smallest data word. 

Data Bus Width, usually 8 or 16. 

Word Count. Number of 16-bit words in the record. 

Always 04 in Start-of-Fiie record. 



NOTE 

This format is binary. Therefore, no ASCII control 

characters or carriage returns and line feeds are 

allowed. 
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Texas Instruments SDSMAC Format, Code 90 

Data files in the SDSMAC format consist of a Start-of-File record, data records, and an End-of-File 
record. See the figure. 

Each record is composed of a series of small fields, each initiated by a tag character. The program- 
mer recognizes and acknowledges the following tag characters: 

- always followed by a file header. 

7 - always followed by a sumcheck which the programmer acknowledges. 

8 - always followed by a sumcheck which the programmer ignores. 

9 - always followed by a load address. 

B - always followed by 4 data characters. 

F - denotes the end of a data record. 

The Start-of-File record begins with a tag character and a 12-character file header. The first four 
characters are the byte count of the 16-bit data bytes; the remaining file header characters are the 
name of the file and may be any ASCII characters (in hex notation). Next come interspersed address 
fields and data fields (each with tag characters). If any data fields appear before the first address 
field in the file, the first of those data fields is assigned to address 0000. Address fields may be ex- 
pressed for any data byte, but none are required. The record ends with a sumcheck field initiated 
by the tag character 7 or 8, a 4-character sumcheck, and the tag character F. The sumcheck is the 
two's complement of the sum of the 8-bit ASCII values of the characters, beginning with the first tag 
character and ending with the sumcheck tag character (7 or 8). 

Data records follow the same format as the Start-of-File record but do not contain a file header. The 
end-of-file record consists of a colon (:) only. The output translator sends a control S after the colon. 
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Fileheader -, 
Tag Character 



Filename 



p Optional Tag Character 
r Load Address 



""in I — — I 
00050 7FDD4F 

9 B ^ F F F B F F" F F B F !•• F F B F F" ■-• F B F F F- F B F 

900 1 OBFF FF ' EFF F F BF ; -~ F F BF FFF"3FP F F'BF f F-- BFFF FBFFF r ' 7F5F 
9 2 B F F F F B F F F F B F' ! ::: r f - ' B F p:: ' F F B F ! ::: ' f :: ' F' B F !• F r~ k p p f c p F F F |: ' "7 F : ' 3 F ; 
9 « '! 3 B F F !-' F B F F F " F B F F F F B F ! : ' F" F B F F ! : " ! : " B cr r: ' f r F' r -* F F r F P B ! ::: f" F r F' 7 F" ' > F 
9 o o 4 B F r F : F r F' B F F F F B F F F F B F F F F B F F F" F" B F F F F B F- F F F B F F F' F 7 F 3 F 
End-of-File Record -£ ; l I I — . — I 




r 



Load Address 



L 



Tag Characters 



Data 
Records 



Sumcheck 



LEGEND 
O Nonprinting Carriage Return, line feed, and nulls 
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Data I/O DCU Format, Code 93 

Remote interface with Data l/O's Disk Control Unit (DCU) is possible using format 93. Access to disk 
data is made by keying in the part number and date for the stored data. Alphanumeric keyboard 
entries are made possible using the 29B's hexadecimal keys in conjunction with the SELECT key. 

For example during a Copy RAM to Port operation, the part number prompt, then the date prompt 
and finally the disk prompt would appear: 

PN-XXXXXXXXXXXX 
DATE-MMDDYY 
DISK A X 

Hexadecimal values (0-9, A-F) for the part number date and disk are keyed in using the 29B's 
keyboard. Letters G-Z and the dash (— ) are keyed in by first pressing the "F" key, then the SELECT key, 
until the desired value is displayed. An "H" would be displayed by pressing "F SELECT SELECT". Press 
the REVIEW key to erase the current entry. 

For more information, consult the DCU manual. 
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Extended Tektronix Hexadecimal Format, Code 94 

The Extended Tektronix Hexadecimal format has three types of records: data, symbol and termination 
records. The data record contains the object code. Information about a program section is 
contained in the symbol record (the programmer ignores symbol records) and the termination record 
signifies the end of a module The data record (see sample below) contains a header field, a load 
address and the object code. The header field contains the following information: 



item 



Number of ASCII Characters 



Description 



% 

Block length 

Block type 

Sumcheck 



Signifies that the record is the Extended Tek hex format. 
Number of characters in the record, minus the %. 

6 = data record. 
3 = symbol record 
8 = termination record 

A 2-digit hex sum modulo 256 of all the values in 
the record except the % and the sumcheck itself. 



The load address determines where the object code will be located. This is a variable length 
number that may contain up to 17 characters. The first number determines the address length, with a 
zero signifying a length of 16. The remaining characters of the data record contain the object code, 
2 characters per byte. 



BLOCK LENGTH: 15H =21 



r SUMCHECK: 1CH = 1+5+6+3 + 1 +0+0+0+2+0+2 + .. . 
OBJECT CODE: 6 BYTES 



r 



HEADER CHARACTER 



%1561C310020202020202 

-J ■— LOAD ADDRESS: 100 H 

- BLOCK TYPE: 6 (DATA) 



wnen you are copying data to the port or to RAM, make sure to set the high-order address if tne 
order is not at default value. Non-default addresses are entered as follows in a Copy Port to RAM 
operation. 



iOW- 



Press 



COPY 



PORT 



The 29B will display P A LO ADDR/SIZE . Key in the low 8-digits of the address, 



and press start . Next, key in the high 8-digits, and press 



START 



J 
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29B/Handler Interface 

Introduction 

This subsection describes how to operate the 29B with a commercially available handler. For more 
detailed information, consult your handler manual. 

Compatibility 

The 29B is capable of interfacing with two types of handlers: those that connect to the 29B via the 
handler port (see figure), and those that interface via the RS232 port. 



HANDLER PORT 



PIN 12 



-PIN 1 




RS232 PORT 



PIN 24 ^ PIN 13 
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Handler CRC Commands 

Two CRC commands, "%" and "HI," are specific to operation with a handler. The "%" command puts 
the 29B into a waiting state. When either (1) the handler indicates a start condition or (2) the 29B's 
START key is pressed, the programmer will output a prompt ">" symbol to the serial port. The "HI" 
command, used for binning control, tells the 29B to distribute programmed and verified devices to 
the "H" bin (1 thru 4). 
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29B Handler Port Information 

The following information is provided for 29B users who are making their own interface. The figure 
shows the port pin numbers; the table below defines the function of each. 

The next page illustrates the handier control timing. To prevent device oscillation or other errors, it Is 
recommended that the cable connecting the handler device contacts to the programming Pak 
socket be shielded and of minimal length. 

Pin No. Signal Mnemonic Description 



Connected to the programmer's +5V logic supply. Available for 
external use if required (200mA max.). 

Signal lines for selecting the appropriate handler bin. These open- 
collector outputs go to ground to 2 milliseconds when selected by 
the programmer. 

Signal used for handlers that need a strobe as well as a binning 
signal. This open-collector output goes to ground coincidentally with 
any of the four binning signals. 

This input is internally pulled to +5V and should be grounded to 
inform the programmer of when a device is in place in the handler. 
This signal should not go high again until 1 millisecond after the 
previous binning signal goes high. 

These inputs inform the programmer what is connected to the port. If 
pins 18, 19, 20 are all high, the 29B identifies the port as being not 
connected If ptn 19 +s kow and 18 and 20 oro high the oort is 
identified as being connected to a handler. 

Signal lines for selecting the appropriate handler bin. These open- 
collector outputs go to ground for 2 milliseconds when selected by 
the programmer. 

For future use. 



1,2 


Ground 


3,4,5 


+ 5V 


6,7,8 


Ground 


9 


Illegal Bit Bin 


10 


Pass Bin 


11 


Strobe 


12-16 


Ground 


17 


Start 



18, 19, 20 



21 



22 
23 
24 



ID1, ID0, ID2 



Programming 
Error Bin 

Verify Error Bin 

Spare Bin 

Ground 



J 
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START (7Z\ +5V 

(FROM HANDLER) \!i/GND 



1 MS 
MIN 



PASS BIN (10 



+5V 
GND 



ILL BIT BIN 



© 



+5V 
GND 



PROG OR VERIFY TIME. 
50 MS MIN 



* 2MS 



PROG ERR BIN ( 21 



VFY ERR BIN 



+5V 
GND 



+5V 
GND 



One of 4 
signals goes 
low for each 
device tested 



Outputs may 
be wired-or 
for handlers 
with less than 
4 inputs 



STROBE 



© 



+5V 



Strobe goes 
low simul- 
taneously 
with the 
appropriate 
bin signal, 
used with 
Delta 
handlers 
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Introduction 

The 29B offers special select functions that allow you to select several operating modes including: 
RAM data manipulation, utility and inquiry commands and serial I/O commands. The SELECT key plus 
two-character hexadecimal codes which are entered at the front panel keyboard enable the 
functions. The programmer signals that the select function has been performed by displaying two 
asterisks (* *) in the last two display positions. Following is a complete list of the 29B select functions. 
The pages that follow describe these commands. See your programming Pak manual for a list of 
select functions specific to the Fdk. 
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Select Function List 

Command Group 



Hex Code 



Title 



Format Codes 



01-99 



Data Translation Format Codes 



RAM Data Manipulation 



A1 
A2 
A3 
A4 
A5 
A6 



Swap Nibbles 
Fill RAM 
Invert RAM 
Clear All RAM 
Split RAM 
Shuffle RAM 



Utility and Inquiry 



Serial I/O 



BO Device Size 

B1 Sumcheck RAM 

B2 System Configuration 

B4 Nonblank Fail 

B9 Display Test 

C1 Calibration 

F0 Program Count 

F3 bock Data On 

F4 Nibble Mode 

F5 Binary Base 

F6 Octal Base 

F7 Hex Base 

F8 Byte/Nibble Mode 



B3 Format Number 

D7 Leader Output 

D8 Size Record 

D9 Null Count 

F1 Remote Mode CRC 

F9 Timeout Off 

FA Character Output 

FB Enable Port 

FC Remote On Off 
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Accessing Select Functions 

The select functions may be accessed by either direct entry, stepping or scrolling. 

D For direct entry, press SELECT. The 29B will display "SELECT CODE". Enter the hex code for the 
desired function or data translation format and then press START. (Some functions require the 
START key to be pressed twice.) The display wiii prompt any additional entries required, or 
indicate an invalid entry 

□ To access the select functions by stepping, press the SELECT key repeatedly until the function 
desired is displayed. Then press the START key to initiate the operation. Press the REVIEW key to 
step backwards through the select functions. The functions are displayed in hexadecimal order. 

□ To access the select functions by scrolling, press SELECT and then START. Each function is 
momentarily displayed in turn. When the desired function is displayed press any key to stop the 
scrolling. To back up, press REVIEW. Once the desired select function is displayed, initiate the 
operation by pressing START. 

The following pages list the key sequences required to perform each of the 29B's select functions. 
Most of the functions may be performed by keying in 



SELECT 




H 




H 




START 



(where "HH" is the two-digit select function). Functions that may be keyed in using this sequence are 
grouped together; those requiring entry of additional data are listed on the following pages. The 
select functions are organized according to command group: Format Codes, RAM Data 



n a : . . i i-: tun:*.. ~„~i u„,,:.,, ^.^.^i p_v,:_i \i/~\ 

iviui upuiuiiui i, uiiiiiy unO iii^-juiiy kjwkj ociiui \i\j. 
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Format Codes 

Data translation formats allow the 29B to send and receive data to and from other systems. You may 
key in directly the two-digit code for the data translation format you are using. A complete list of 
formats and their corresponding codes appears in the remote control section. To key in format codes 
directly, press 



SELECT 




c 




H 




H 




START 




START 



(where "HH" is the format code and "C" is the optional instrument control code). The instrument 
control code specifies control characters used when sending or receiving data, For example, to 
select the binary (code 10) data translation format, press 



SELECT 









1 









START 




START 



The 29B will then display FORMAT NO 010 ** 

NOTE 

Refer to select code B3 for alternate key sequence to enable a format. Code B3 
allows you to scroll through the list of format codes. 
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RAM Data Manipulation 



The select codes listed in the following table are all executed using the following key sequence: 



SELECT 




H 




H 




START 




START 



(where "HH" is the two-digit code given in the Hex Code coiumn of the table). Three others (fill, split 
and shuffle RAM) require additional data entry and are listed on the following pages. 



Hex Code 


Command Title 


Description 


A1 


Swap Nibbles 


Exchanges high and low order nibbles of every byte. 
Used when manipulating 4-bit word data. 


A3 


Invert RAM 


Performs the ones complement of 4 or 8 bits of each 
word (determined by the word size in effect). For 
example, changes all "1's" to "O's". 



A4 



Clear all RAM Clear all RAM to zeroes. Useful before downloading port 

data to RAM. 
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A2 Fill RAM 

The fill RAM function fills the 29B's RAM with a specified pattern, from the edit address to the end of 
RAM. Use the following procedure to fill RAM from the last EDIT address to the end of RAM with 
variable hex data. The default value is 00. If select function F4 (nibble mode) has been specified, or 
if a 4-bit device is selected, it will fill only the lower order nibbles of RAM; otherwise, it will default to 
the word width of the selected device. 



Procedure 



Keystroke 



29B Displays 



1 Select the Fill RAM command 
operation. 



SELECT 



s 



START 



SELECT CODE A A2 
FILL RAM/\00A2 



2. Enter the hex data to be placed in RAM. 



H 


H 



FILL RAM A HH A2 



3. Write the hex data to RAM. 



START 



FILL RAM/\HH 

(action symbol rotates) 

FILL RAM 



B 
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A5 Split RAM 

The split RAM function is useful when working with 16-bit data. Split RAM is the inverse of the shuffle 
RAM operation, Use the following procedure to split odd- and even-addressed bytes in RAM about a 
center point, dividing them into two adjacent blocks occupying the same original amount of RAM, 
The center point must be a power of two between and the RAM midpoint. The default center point 
is the midpoint of RAM. 



Procedure 



Keystroke 



1. Select the Split RAM operation. 



SELECT 


A 


5 



START 



Set the hex midpoint (if the default 
or displayed value is correct press 
START.) 



29B Displays 



SELECT CODE A A5 
SPLIT RAM/\HHHHH 



H 


H 


H 


H 


H START 



SPLIT RAM 
SPLIT RAM 



a 



NOTE 

The execution time of this function is dependent on the size of the midpoint, The 
default setting requires the greatest amount of time. 
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A6 Shuffle RAM 

As with the split RAM function, the shuffle RAM function is useful when working with 16-bit data. Data 
may be split then transferred to two PROMs. Use the following procedure to shuffle the block of RAM 
addresses immediately above the center point with the block below, placing the lower-block bytes at 
even-numbered addresses starting with and the upper-block addresses at odd-numbered 
addresses starting with 1 The center point must be a power of two between and the RAM midpoint. 
The default center point is the total RAM midpoint. 



Procedure 



Keystroke 



29B Displays 



1 Select the Shuffle RAM command 
operation, 



SELECT 


A 


6 



START 



SELECT CODE A A6 
SHUFFLE A HHHHH 



2. Set the hex midpoint (if the default 
or displayed value is correct, press 
START] 



H 


H 


H 


H 


H 


START 



SHUFFLE 
SHUFFLE 



B 



NOTE 
j ne execution time of this function is dependent on the size of the midpoint. The 
default setting requires the greatest amount of time. 
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Utility and Inquiry Commands 



Utility and Inquiry select functions allow you to access and/or display parameters such as the RAM 
sumcheck, device size or serial port word size. The select functions listed in the following table are 
all executed using the following key sequence: 



SELECT 




H 




H 




START 




START 



(where "HH" is the two digit code given in the Hex Code column of the table). The system 
configuration and data lock command (B2 and F3) require additional data be keyed in, and are 
listed on the following pages. 



Hex Code 


Command Title 


Description 


BO 


Device Size 


Displays the device size and word width currently entered, A 
display of "00800 4" indicates a by-4 800 hex address device. 


B1 


Sumcheck RAM 


Displays the total RAM sumcheck. 



B4 



F8 



Nonblank Fail Automatically fails nonblank devices when the 29B is equipped 

(Handler option only) with the optional handler. The default condition is to attempt to 
program any nonblank devices detected. If the optional handler 
is not connected, the command has no effect on the system. 



B9 


Display Test 


Illuminates all segments of the programmer's display for 
approximately 4 seconds. 


F0 


Program Count 


After START is pressed, displays the number of devices 
programmed since the last power-up or reset. The program 
counter is reset to 00 after START is pressed again, 


F4 


Nibble Mode 


Selects a 4-bit word size for I/O transfers, regardless of word size 
command returns to 8-bit word size. 


F5 


Binary Base* 


Sets the number base for edit operations to binary. 


F6 


Octal Base* 


Sets the number base for edit operations to octal. 


F7 


Hex Base* 


Sets the number base for edit operations to hexadecimal. 



Byte/Nibble Mode 



'By-16 devices may only be edited in hexadecimal. 



Nullifies F4, allowing word size defined by the selected device to 
take effect. 
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B2 System Configuration 

Use the following procedure to display the four-character system configuration code, used when 
contacting Data I/O Technical Support Personnel for software version determination. 



Procedure 


Keystroke 


29B Displays 










1. Select the System Configuration 
command. 


SELECT 


B 


2 


SELECT CODE A B2 



2. Display the System Configuration. 



HHHH HHHK 29B VH 



system 

configuration 

code 



model 
number 



RAM 
size 



version 
number 
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F3 Data Lock On 

When the Data Lock On function is selected, the data in RAM is protected because the keys used to 
alter data are disabled. This allows an operator to program or verify without accidently altering data. 
Only the functions listed below are permitted when the Lock Data On function is selected: 

□ Copy operations that move data from RAM to the port or device 

□ Verify operations 

□ Abort the operation in progress 

□ Release data lock 

Use the following procedure to select the Lock Data On function: 



Procedure 


Keystroke 


29B Displays 








1 Select the Data Lock On command. 


SELECT 


F 


3 


SELECT CODE A F3 


2. Enable the Data Lock On 
command. 








START 


LOCK DATA ON 









The Data Lock On feature is now enabled. RAM altering operations cannot be performed until the 
Data Lock On function is released. Use the following procedure to release the Data Lock On 
command: 



2. Release data lock. RAM data may 
now be altered. 



Procedure 


Keystroke 


29B Displays 


1. Select the release data lock 

operation. 


SELECT 


i PORT 


PASSWORD ? 



SELECT CODE 



A 



29B 



121 



H 



I IE 



':!■:-!}' 



if !i h 



it jillil 
,j : n; ri 
I] m 

' Ki 



, j ; U il : .J i 

fjjiifeitijjtii 






m- 



i:y4 
ll.J 



il'ft 'ifHiff 
lliirl 



Hill 
ill 



II! 



si'- ( I 

r. 1 1 



"■1 



Serial I/O Commands 

Serial I/O select functions set parameters that are used in serial port operations; for example, to 
enable CRC and SRC mode. 

The select codes listed in the following table are all executed using the following key sequence: 



SELECT 




H 




H 




START 




START 



(where "HH" is the two-digit select code given in the Hex Code column of the table). I/O functions 
requiring additional data entry are listed on the following pages. 



Hex Code 



F1 



Command Title 



Description 



D7 Leader Output Sends 50 nulls from the serial port, allowing separation of 

files. 

F9 Timeout Off Disables the 25-second timeout, active unless disabled 

during I/O operations. 25 seconds is the maximum time the 
29B will wait when receiving or sending. Once the timeout 
has been disabled, the only way it can be enabled is to 
turn the instrument power off, and then reapply power. 

FB Enable Port Enables System Remote Control and input interrupt. This 

(SRC enable) also forces the RTS line high at all times for remote control 

from peripherals requiring a hardware handshake. The 
default at power up is RTS low and System Remote Control 
and serial interrupts disabled. 



Computer Remote 
Control Mode 



Enables Computer Remote Control (CRC) mode. 
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B3 Format Number (Direct Selection) 

The data translation format can be selected in any of three ways. If the desired format number is 
known, the select mode can be accessed and the code entered directly. The indirect methods allow 
the operator to display the current or default entry and then change the entry by either stepping 
through the formats, or entering the format code. 

Use the following procedure to directly enter a new data translation format number: 



Procedure 



Keystroke 



29B Displays 



Select instrument control code if 
desired, and the format number 
(the first "N" represents the optional 
instrument control code, default if 
not entered, the second and third 
numbers represent the format 
code). 



SELECT 




N 




N 




N 



FORMAT N0 A ONNN 



Display a mnemonic for the 
selected format, and enable that 
format. 



XXXXXXXXXXXXXYHH 

1 1 VV 

selected format 

format number 

instrument 
control code 



FORMAT NO NNN 
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B3 Format Number (Continued) 

Use the following procedure to display and change the current data translation format number by 
scrolling through the list of available formats: 



Procedure 



Select the format number 
command. 



2, Display the mnemonic for the 
current or default format, If the 
displayed format is the desired 
format press START. If it is not the 
desired format, continue with 
step 3. 



3. Press and release the SELECT key to 
step forward through the formats 
until the desired format appears on 
the keyboard display. Press the 
REVIEW key to step backwards 
through the formats to the desired 
format. 

4. When the displayed format is the 
one you want, press START. 



Keystroke 



29B Displays 



SELECT B 3 



SELECT CODE A B3 



XXXXXXXXXXXXXYHH 



current 
format 



format 
number 

instrument 
control code 



XXXXXXXXXXXXXYHH 

I ILJL 



selected 
format 



format 
number 

instrument 
control code 



FORMAT NO NNN 



124 



29B 





Hf |i ]| 'IfgjffJS \\ 


^r? -"i;«l*'N ■* 


(ftp|««:i 



B3 Format Number (Continued) 

Use the following procedure to display and change the current data translation format number: 



Procedure 



1. Select the format number 
command. 



2. Display the mnemonic for the 
current or default format. If the 
displayed format is the desired 
format press START. If it is not the 
desired format, continue with 
step 3. 



3. Select the format number (the first 
"N" represents the optional 
instrument control code, default if 
not entered, the second and third 
numbers represent the format 
code). 



4. Display a mnemonic for the 
selected format, and enable that 
format. 



Keystroke 



SELECT 


B 



N 


N 


N 



29B Displays 



SELECT CODE A B3 



XXXXXXXXXXXXXYHH 

I , ILJL 



current 
format 



format 
number 

instrument 
control code 



FORMAT NO a ONNN 



XXXXXXXXXXXXXYHH 

I , .UL^ 

selected format 

format number 

InsIi'uiTieri'!' 
control code 

FORMAT NO NNN 
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D8 Record Size 

Standard (default) record size is 10 hexadecimal digits per line. If you wish to change this value use 
this select code to change the number of characters sent before the next address. 

Use the following procedure to change the number of bytes per data record on the serial output (the 
value entered must be in hexadecimal): 



Procedure 



Keystroke 



29B Displays 



1 Select the record size command. 
The default entry in the hex field is 
10 (16 decimal). 



SELECT D 8 



SELECT CODE aD8 
SIZE REC/\ 10 D8 



2, Set the record size (if the default 
value is correct, press START). 



H 


H 






START 





SIZE REC^HH 
SIZE RECORD 



D8 
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D9 Null Count 

Use the following procedure to set the null count following each data record (carriage return and 
line feed) on the output. The hex entry selects from (00) to 254 (FE) nulls. An entry of 255 (FF) sends 
no nulls, supresses the line feed, and separates records by using a carriage return. The default entry 
on power-up is 1 (01) null. 



Procedure 



1 Select the null count function. 



2. Set the null count (default is 01) and 
execute the operation. 



Keystroke 



SELECT 




D 




9 



H 


H 



START 



29B Displays 



SELECT CODE A D9 
NULL COUNT A HH D9 

NULL COUNT A HH D9 
NULL COUNT 
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FA Char Output 

One way of testing the serial port is to send a single ASCII character through, and then verify that it 
was transmitted. Use the following procedure to enter the hex code for an ASCII character which wil 
be transmitted to the port each time START is pressed (this function is inhibited in system remote 
control): 



Procedure 



1 Select the character output 
command. 



2. Enter the hex code for the ASCII 
character to be transmitted. 



3. To retransmit the same character, 
press the START key again. To 
transmit a different character, 
perform step 2 again. 



Keystroke 



SELECT 


F 



H 


H 








START 





29B Displays 



SELECT CODE A FA 
CHAR OUTPUT A 00 



CHAR OUTPUT A HH 
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Select Functions 



FC Remote On/Off 

If you want to use ASCII characters to enable or disable the port remotely, use select code FC. Use 
the following procedure to enter hex codes for ASCII characters that can be used to turn remote 
control on or off (may be used with CRC or SRC). 



Procedure 



Keystroke 



29B Displays 



1 Select the remote on or off 
command. 



SELECT F C 



SELECT CODE A FC 
RMT ON OFF A HH HH 



2. Select and enter the hex ON code. 



H 


H 








START 





RMT ON OFF A HH HH 



3. Select and enter the hex OFF code. 



H 


H 






START 





RMT ON OFF 
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Error Cod e s 



NOTE 
If you get a recurring error, call your local customer support center listed at the back of 
this manual. 



Code 



Name 



Description 



Corrective Action 



15 
17 
18 



20 

21 

22 



SORC/DEST ERR 



COMMAND ERROR 



ILL RAM PAGE 



NONBLANK 
ILLEGAL BIT 

PROGRAM FAIL 



Illegal source/destination key 
sequence was entered. 

Illegal key sequence while in 
System Remote Control. 

The operation would require a 
16K RAM page change, which 
the present Pak software does 
not support. 



Device failed the blank test. 

Not possible to program the 
device due to already 
programmed locations of 
! r, co r, 9C* oo'a'*'^' 

The program electronics were 
unable to program the device. 



Check key sequence and 
re-enter. 

Check key sequence and 
re-enter. 

Either modify Begin RAM or 
block size so that the first and 
last bytes of the operation 
reside in the same 16K range 
(0-3FFF, 4000-7FFF, 8000-BFFF, 
C000-FFFF), or contact your 
local Data I/O Service Center 
for a Pak software update. 

Press START to override this error 
and program the device. 

Erase the device if possible or 
discard it. 



Either the device is bad or the 
programming module is 
inoperative or out of 
calibration. 
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Error Codes 



Code 



Name 



23 



24 



25 



VERIFY FAIL 1 



VERIFY FAIL 2 



NO PROG PAK 



26 PROG PAK RST 



27 



RAM EXCEEDED 



30-39 ERRORS 



41 



42 



43 



FRAME ERR 



OVERRUN ERR 



FRME+OVR ERR 
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Description 



Corrective Action 



The device data was incorrect 
on the first pass of the 
automatic verify sequence 
during device programming. 

The device data was incorrect 
on the second pass of 
automatic verify sequence 
during programming. 

A device-related operation was 
attempted without any 
programming module installed. 

The programming electronics 
will not start operation due to a 
reset condition. 

There is insufficient RAM. The 
total allotment of RAM resident 
is less than the word limit or 
block size, or the begin 
address is set too high. 

These are Pak-related errors. 

The serial interface detected a 
start bit but the stop bit was 
incorrectly positioned. 

The serial interface received 
characters when the 
programmer was unable to 
service them. 

Combination of FRAME ERR 41 
and OVERRUN ERR 42. 



This error indicates that the 
device failed the low voltage 
verify; the data in the part is 
not the same as the RAM data. 

This error indicates that the 
device failed the high voltage 
verify; data in the part is not 
the same as the RAM data. 

Install the appropriate 
programming module. 

Usually an overcurrent caused 
by an incorrectly inserted or 
bad device in the socket. 

Program smaller parts or 
specific lower beginning 
address. If enough RAM is 
installed, it may be faulty. 

Refer to your programming Pak 
manual. 

Check the baud rate and stop 
bit switches or use handshake. 

Check the baud rate and stop 
bit switches or use hardware 
handshake. See the remote 
control section for instructions. 

Check the baud rate and stop 
bit switches or use hardware 
handshake. See the remote 
control section for instructions. 
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Error Codes 



Code 



Name 



Description 



Corrective Action 



46 



I/O TIMEOUT 



47 
48 



65 



V. 



29B 



FAULTY ACIA 
I/O OVERRUN 



52 


I/O VFY FAIL 


61 


NO RAM 


62 


RAM BIT ERR 


63 


RAM WRITE ERR 


64 


RAM DATA ERR 



ERROR 



No character (or only nulls and 
rubouts) were received on serial 
input for 25 seconds after pressing 
the START key, or no characters 
could be transmitted for a period 
of 25 seconds due to the state 
of the handshake lines. 

ACIA chip may have failed. 

The serial port input buffer 
received too many characters 
after the handshake line 
informed the sending device to 
stop. 

The data from the serial port 
did not match the data in RAM. 

RAM error during self-test, first 
page of RAM. 

The highest RAM address in the 
programmer is not on a 1K 
boundary. 

The programmer is unable to 
write the intended data in RAM. 

The programmer detected a 
spurious change in RAM data. 



The sumcheck of software 
residing in the installed 
programming module is in 
error. 



Check all connections; then 
restart the operation. I/O 
timeout can be disabled by 
select code F9, which will then 
allow more than 25 seconds for 
serial port inputs. 

Contact your local Data I/O 
Service Center. 

Make sure the handshake lines 
are hooked up and operative. 



Check and resend the data. 

Power off and then on again. If 
the error reoccurs, call your 
local Data I/O Service Center. 

Replace faulty RAM or have the 
programmer serviced by your 
local Data I/O Service Center. 

Failure of the associated RAM 
chip; replace the failed chip. 

Reload data into RAM. if 
problem persists, service the 
programmer or notify your local 
Data I/O Service Center. 

Contact your local Data I/O 
Service Center. 
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Code 



Name 



Description 



Corrective Action 



66 



67' 



70-79 

81 
82 



83, 
85-87 



IRQ ERR 



ERROR 



ERRORS 

PARITY ERR 
SUMCHK ERR 



The IRQ line to the processor 
was held low for no apparent 
reason. 

Programmer received a non- 
valid command in Computer 
Remote Control (CRC). 



68 


DATA LOCKED 


Data locked via Select Function 
F3. 


69 


RAM BANK ERR 


RAM Pank error 



These are Pak-related errors. 
Refer to your programming Pak 
manual. 

The incoming data has 
incorrect parity. 

The sumcheck field received Py 
the programmer does not 
agree with its own calculated 
sumcheck. For ASCII Binary 
formats, this error message 
indicates a missing F character. 

A composite error occurs from 
any combination of errors 81 
82 and 84, These combinations 
are: 

Error 83 = errors 81 and 82 
Error 85 = errors 81 and 84 
Error 86 = errors 82 and 84 
Error 87 = errors 81, 82 and 84 



* Remote Control only; will not occur during front panel operation, hence no front panel display. 



Ignore. If the error persists, 
service the programmer. 

Re-enter the command. 



Use the password to release 
data lock. 

The address size is out of range 
for the Pak installed; reduce the 
block size to 4000. 

Refer to your programming Pak 
manual. 

Check the parity switch and try 
again. 

Check all connections of units 
in the system, data format, and 
data source, and then try 
again. 



COMPOSITE ERRORS 
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Error Codes 



Code 



Name 



Description 



Corrective Action 



84 INVALID DATA The programmer received 

invalid or not enough data 
characters. Non-data 
characters (formats 1-3, 5-9, 
12-13) Non-hex characters 
(formats 70, 81, 88, 90). 

90 INVALID FORM Non-existent I/O format is 

selected in Computer Remote 
Control (CRC). 

91 I/O FORM ERR The programmer received an 

invalid character in the address 
field. 

92 I/O FORM ERR The address check was in error 

(Signetics Absolute Object and 
Tektronix Hexadecimal formats 
only). 

93 I/O FORM ERR The number of input records 

did not equal the Record 
Count (MOS Technology format 
only). 

94 BAD REC TYPE The record type was in error. 

(Intel-lntellec 8/MDS, Intel 
MCS-86 and T.I. SDSMAC 
formats onlv.) 

95 FMT EXCEEDED Blocksize exceeds format 



Check the connection of all 
units in the system, data format 
and data source, and then try 
again. 



Enter a legal format code. 



Check the connection of all 
units in the system, data format, 
and data source, and then try 
again. 

Check the connection of units 
in the system, data format, and 
data source, and then try 
again. 

Check the connection of all 
units in the system, data format, 
and data source, and then try 
again. 

Check the connection of all 
units in the system, data format, 
and data source, and then try 
again. 

Reset the block size of the data 
being transferred; check 
programming section for 
specific key sequence. 
Maximum size for 64K 
addressable translators is 
10000. 
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Code 



Name 



Description 



Corrective Action 



96* 



97 



ERROR 



BLOCK MOVE ERR 



98 


DEV EXCEEDED 


A0-A9; 


ERRORS 


B0-B9 




YY 


DATA RAM ERR 


XXXXX 


USABLE RAM 



Illegal center point for RAM 
shuffle. 

Block Move was attempted 
outside RAM boundaries. 

Programming data exceeded 
the last device address. 

These are Pak-related errors. 
Refer to your programming Pak 
manual. 

RAM error during self-test, 
outside first page of RAM. 



Select a new RAM centerpoint. 

Select new RAM boundaries. 

Select new RAM boundaries. 

Refer to your programming Pak 
manual. 

YY represents the failed data; 
XXXXX, the amount of data 
RAM still usabie. You may still 
perform operations; but the 
addressable RAM will depend 
on the number of address 
locations that are good. 
For example, if XXXXX =04000, 
the last address you could use 
would be 03FFF. The 
programmer will not allow 
access to bad RAM address 
locations. 



'Remote Control only; will not occur during front panel operation, hence no front panel display. 
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A 

Action Symbol, description of, 20 
Addresses, specifying, 21, 22 
ASCII binary format, 82 
ASCII octal and hex formats, 88 

B 

Baud rate, 41 

Beginning address, how to specify, 21 

Binary Transfer, 85 

Block move, 31 

Block size, how to specify, 22 

By- 16 devices, 20 



Computer Remote Control 

complete command list, 49 

description of, 50 

error status word, 58 

interactive commands, 56 

response characters, 48 
Configuration information, 29B Programmer 

revision level, 120 

software version, 120 



Data translation formats 

complete list of, 8 

keying in format codes, 114, 
DEC binary format, 86 
Description of product, 8 
Device installation, 17 
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Index 



Editing RAM data 33, 34, 75 

Error codes, complete list of, 131 

Extended Tektronix hexadecimal format, 107 



Fairchild fairbug format, 92 
Family and pinout codes, 17, 
Five-level BNPF format, 84 
Five-wire hookup, 43 
Fuses, 13, 14 



23 



H 

Handler information, 108 
Handshake, five-wire, 43 
Hewlett-Packard 64000 absolute format, 102 

I 

Intel intellec format, 95 

Intel MCS-86 hexadecimal object, 100 

Installation 

device, 17 

programming pak/module, 15 
Instrument control code 

descnotion of 79 

how to key in, 114, 123 



Leader and Null Output, 80 
Load RAM from the serial port, 27 
Load RAM with master device data. 
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M 

Master device, 17, 24, 25 
MOS technology format, 93 
Motorola exorciser format, 94 



Offset address, how to specify, 22 

Ordering information, i, 2 

Output RAM data to serial port, 32 



Pak installation, 15 

Parity, 42 

Pin asssignments 

RS232 port, 44 

handler port, 109 
Powering up, 16 
Program device with RAM data 

29B operation, 17, 29 

CRC operation, 52 

SRC operation, 64 
Programming sample section, 17 

R 

RAM data manipulation commands, 115 
RCA cosmac format, 90 
Remote Control, information on 

baud rates, 41 

CRC operation, 47 

data translation formats, 78 

handler operation, 108 

paper tape reader, 46 

parity, 42 

pin assignments, 44, 45 

RS232 hookup, 43 

SRC operation, 60 

stop bits, 42 



Safety information, ii 
Select Functions 

complete list of, 112 

how to perform, 113 
Serial port hookup, 43 
Serial paper tape reader, 46 
Signetics absolute object format, 96 
Specification, 8 
Spectrum format, 87 
Stop bits, 42 
Sumcheck 

description of, 23 

select function to display, 119 
System remote control 

command protocol, 60 

complete command list, 60, 76 

key sequences for operations, 62 



Tektronix hexadecimal format, 97 
Texas Instruments SDSMAC format, 104 



Verify operation, definition of, 35 

Verify RAM data against serial port data 

29B operation, 36 

SRC operation, 73 
Verify RAM data against device data 

29B operation, 37 

CRC operation, 52 

SRC operation, 71 

W 

Warranty, description of, 10, back of manual 
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Fax 020-624427 
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USER NOTE 



The following information is provided to supplement the System 29B Operator's Manual. This document lists 
the latest equipment configuration part numbers and helps ensure that Data l/O's customers receive the most 
accurate documentation possible. 

Use the information from the CONFIGURATION CROSS REFERENCE to update your operator's manual's 
part numbers, which are printed on the page following the manual's title page. 

Configuration Cross Reference: 

Engineering Manual User Note Model Version 

Part Number Part Number Part Number Number Number 



990-0013-053 981-0200-001 984-0200-005 29B V06andup 

There are two parts to the User Note: a Page Update and an Additional Pages portion. The Page Update 
section lists corrections that should be made to the manual text. The Additional Pages portion includes three 
new text pages that are to be added to the manual. 

Customer Support Center Telephone Numbers 

Because the telephone numbers and addresses of our representatives are continually changing, we are no 
longer including the address list with our documentation. Please discard all address lists. 

For the number of your local representative, please call the appropriate number below: 

U.S. Customer Support Center: (800) 247-5700 (except for Washington State, call (206) 881-6444) 
Data I/O Canada: (41 6) 678-0761 
Data I/O Europe: 01 1-31-20-622866 
Data I/O Japan: 01 1 -81-3-432-6991 
All other locations: (206) 881-6444 
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PART ONE: PAGE UPDATE PROCEDURE 

NOTE 

Changes in the manual text are shown in bold text. Many passages are enclosed in quotes 
for clarity. 

1 . Throughout the manual, change all references to the standard 1 28K(bytes) or 1 28K(bytes) by 8(bits) of 
RAM memory to 256K(bytes) or 256K(bytes) x 8(bits) of RAM Memory. 

2. On page 1 , change the first paragraph, third sentence, at the top of the page to read as follows: 

"The 29B also offers 31 data translation formats, which enable you to communicate between the 29B and 
development systems, such as Intel, Texas Instruments, Motorola, Hewlett-Packard and Tektronix." 

3. On page 2, add the following information to the Optional Features subsection: 

"1 Megabyte RAM-Expands memory capacity from 256K x 8 to 1024K x 8. Data I/O supplies the 
necessary firmware and RAM." 

4. On page 8, update the Functional Specifications as follows: 
"Translation Formats: 31 available. See table below." 

5. On page 8, add Motorola S3 Record and Hewlett-Packard 64000 UX to the list of available translation 
formats shown at the bottom of the page. 
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6. On page 15, add the following NOTE: 



NOTE 



Use caution when changing any of the Data I/O programming Paks or Adapters. When 
you remove onepak, wait at ieast ten (10) seconds before installing its replacement. If 
you install a replacement pak or adapter without this delay there is the potential for an 
error 62 or 64. If you get either of these errors , the data previously stored in the 
programmer RAM is not reliable. 

7. On page 1 7, add the following NOTE: 

NOTE 

Some Paks used in the programmer require a three digit family code and a three digit 
pinout code for a total of six digits. Paks that require the six digit code will prompt you 
on the display. When prompted for six digits you can enter either the full six digit code 
(leading zeroes must be entered) or the two digit family code, followed by a START 
command, and then enter the two digit pinout code followed by another START 
command. 

8. On page 18, change the display for step 7 to read as follows: 
"LOAD DONE XXXXXX" 

9. On page 18, change step 1 1 to read as follows: 
"P DONE 01 XXXXXX 

NQTf= 

XXXXXX in the above display represents the device's sumcheck, the hexadecimal sum of all 
the bytes in the device. The number displayed should match the sumcheck displayed during 
step 7 of this procedure. 'P DONE 01 ' means that 1 device has been programmed. " 
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10. un page z\s, add the Tonowing i\iu 1 1 10 i\eymg m ramify anu riuuui wuco. 

NOTE 

Some Paks used in the programmer require a three-digit family code and a three-digit 
pinout code, for a total of six digits. Paks that require the six-digit code will prompt you 
on the display. When prompted for six digits you can enter either the full six-digit code 
(leading zeroes must be entered) or the two-digit family code, followed by a START 
command, and then enter the two-digit pinout code followed by another START 
command. 

1 1 . On page 23, change the description for Sumcheck Display to read as follows: 

"After the 29B has performed a Copy or Verify operation, a six-digit number is always displayed in the 
right-most display positions. This hexadecimal number, called a sumcheck, is used to verify the integrity 
of a data transfer. For example, if you copy RAM data to the serial port, at the end of the operation, the 
programmer will display 

OUT DONE HHHHHH 
HHHHHH is the sumcheck of the transferred data." 

Make a note that ALL displays in the manual showing a sumcheck should reflect the new six-digit 
configuration. 
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12. On page 49, Change the entry for HHHH @ to read as follows: 



CAUTION 



Entering a six-digit code when using a Programming Pak that accepts only four digits 
will result in an improper device selection and may damage the device being 
programmed. 

(H)HH(H)HH @ Select family/plnout code for 
device. Enter four or six-digits 
as required. 

13. On page 49, Change the description of the HH] command to: 

HH] External select function 

14. On page 51 , Change the entry for HH](CR) to read as follows: 

HH](CR) Select Function CRLF Accesses the external select 

codes (HH) in the extended 
software of some programming 
Paks, and accesses 2 Select 
Functions in the Model 29B: 
A7 — Swap Bytes 
HHA2 — Fill RAM, where HH 
is the hex data to be filled 



15. On page 52, Change the entry for [(CR) to read as follows: 
[(CR) Family and Pinout (F)FF(P)PPCRLF 



Sends either a 4-digit or 6-digit 
hex code {(F)FF(P)PP) representing 
the Family and Pinout Code. Sends 
F when the code is not required. 
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16. On page 52, Change the entry for hi- mm (g>(CR) to reaa as toiiows: 

CAUTION 



Entering a six-digit code when using a Programming Pak that accepts only four digits 
will result in an improper device selection and may damage the device being 
programmed. 



(F)FF(P)PP @(CR) Select Family 



CRLF 



Selects either a 2- or 3-digit hex 
Family code {(F)FF} and either a 
2- or 3-digit hex Pinout code {(P)PP} 
required to program a particular 
device. The combined Family/Pinout 
code must be either 4 or 6 digits in 
length. 



17. On page 76, add the following Select Function to the list of SRC Select Functions: 
Hex Code SRC Code Title 

"A7 none* Swap Bytes 

*To execute the swap bytes function, type SE A7 <cr> ." 

18. On page 81 , add the following to the list of Translation Formats: 

"Motorola S3 Record, code 95 " 
"Hewlett-Packard 64000 UX, code 96" 
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19. On page 85, add the following information regarding Binary transfer: 

"If the data output has a byte count GREATER than 64K, an alternate arrow-shaped header is 
used. This alternate header (shown below) is followed by an 8-nibble byte count, sandwiched 
between a null and a rubout. The byte count shown here is 40000H (256K decimal). If the byte 
count is LESS than 64K, the regular arrowhead is used instead. Data that is INPUT using Binary 
format will accept either version of this format." 



Data 
Rubout 



• • • . • • 



8-nibble byte count 



Null 



Arrowhead 



20. On page 104 (Tl SDSMAC format), note that either "0" OR "K" characters may be used to designate a file 
header. Previously, only was used. 



J 
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21 . On page 104 (Tl SDSMAC format), note that either a "B" OR an "*" may be used to separate data bytes. 
Previously, only "B" was used. "B" is always followed by four data characters; * is followed by two data 
characters. 

22. On page 112, add the following Select Function to the RAM/Data Manipulation category listing: 

"A7 Swap Bytes" 

23. On pages 1 17 and 1 18, change the note at the bottom of the page to read as follows: 

"NOTE 

The execution time of this function is dependent on the size of the midpoint. The default setting 
when using the 1 Megabyte RAM board requires about 20 minutes to execute." 



24. On page 132, change error code 30-39 to read as follows: 

These are Pak-related errors. 



30-33 ERRORS 
34 ERRORS 



35-39 ERRORS 



Family/Pinout error 



These are Pak-related errors. 



25. On page 133, change error code 62 to read as follows: 

"62 RAM PARITY ERR Data In RAM contained 

a parity error. 



Refer to your programming Pak 
manual. 

Refer to Programming Pak device 
list for correct Family/Pinout codes. 
Make sure you enter the correct 
number of digits (4 or 6). 

Refer to your programming Pak 
manual. 



Power down the 29 B; then power 
up and try the operation again." 
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PART TWO: ADDITIONAL MANUAL PAGES 

The following three sheets are new pages to be added to your 29B manual. The pages explain a Select 
Function and two Translators supported by the new 29B firmware. Add these pages following pages 107 and 
118 of the manual. 



j 
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Remote Control 



Motorola S3 Format, Code 95 

The Motorola 32-bit format closely resembles Motorola's Exormax format, the main difference being the 
addition of the "S3" and "S7" start characters. The "S3" character is used to begin a record containing a 4-byte 
address. The "S7" character is a termination record for a block of "S3" records. The address field for an "S7" 
record may, optionally, contain the 4-byte instruction address that identifies where control is to be passed. A 
sample transmission is shown below. 



Optional Sign-On Record 



Start 
Character 



S0080000444 1544 1204 92F4FF3 

S31500000000AA55AA55AA55AA55AA55AA55AA55AA55F2|_ 
S30D00000010AA55AA55AA55AA55E6 J 

S70300000000FC 

J I , ILJ 



Data Records 



? 



Byte Count 



"- Checksum 
L Address 
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Hewlett-Packard 64000 UX Format, Code 96 

This format divides the data file into 1 24 word blocks; a header is added to the beginning of the first block and 
a word is added to the beginning of each block. The header at the beginning of the file contains the following 
elements: the header "8004", filename, filename byte count, processor information record, and the data record. 

The header "8004" identifies the type of file being transferred. The first part of this header indicates that the file 
is in binary and the 04 indicates the type of file (in this case the file type is absolute). 

The filename portion of the beginning header consists of eight words which you can assign to any value. The 
29B ignores this portion of the file. 

The byte count appears next and indicates the size of the processor information record that follows. 

The processor information record is divided into the following words: Data Bus Width Base, Transfer Address 
LS (least significant) and Transfer Address MS (most significant). These four words specify the destination of 
the whole data file. 

The two words that follow the processor information record describe the size of the data record. The first of 
these words indicates the size of this data record including the header. The second word indicates the size of 
this record not including the header. 

The information in the rest of the block is the data record; the first two words in the data record specify the 
destination address of the data record. 

The remaining data records are separated by a word that describes the size of the following data record. An 
example of this format follows. 
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Load Address 
LSWord 

Load Address 
MS Word 



Data Record 



Number of 

data bytes 

in this record 



Processor Information 

Record 

_L 



Header 

80 04 [20 
20 20] [00 

-£o 



80 0B B4 

75 99 52 

B7 7A 10 

31 02 51 

D2 03 07 

16 IE 1C 

04 08 0C 

A0 4F E8 

75 A0 4F 

-[00 FA] [00 



co nK/nC\ 



Load Address 
LSWord 




Number of bytes 

in the following record 

including header 

2 Number of bytes 
FA] — in the following record 
2 not including record 



End of first 124 
record words 



8 Number of bytes 
FF] — in the following 
7 1 record 



Data Record 



Load Address 
MS Word 



This data translation format example was generated by a "dump utility" for illustrative purposes. Actual data files are in 
binary code and are typically generated by the appropriate development software. 
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^^^^^^^^^^^^^^^ ^ ^^^^^^^^^^8888888888! 



^^ ^^^^^^^ ^ ^^^^^ ^^^^^ ^^^^^™»Wfl^^S^^ ^i 
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Select Functions 



A7 Swap Bytes 

Select function A7 allows you to swap data at even and odd address locations. Byte swapping is useful for 
manipulating 16-bit data when the target system has a different architecture than the original, for example, 
when programming an Intel part (which stores MSB at odd address locations) using Motorola data files (which 
store MSB at even addresses). 



Procedure 

1 . Select the Swap Bytes 
command operation. 

2. Select the default settings, 
or, optionally, change the 
first address that will be 
swapped (XXXXX) and the 
size of the data block (YYYYY). 
The optional begin address 
and block size entries must 

be even-numbered. 



Keystroke 

SELECT A 7 



START 

or 

XXXXX START 

YYYYY START 



29B Displays 

SELECT CODE A7 
STARTSWAP ADDR/SIZE 



SWAPPING BYTES 
SWAP BYTES 
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